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that simplifies the 
job of documenting 
and analyzing work¬ 
sheet logic. 

Of course, you 
won’t just like what 
Release 2.3 does. 

You’ll like how it 
feels. It’s quick and 
smooth. With 
a WYSIWYG (what- 
you-see-is-what-you- 
get) graphical environment that 
lets you format text, data, and 
graphics “live" on screen. With 
the mouse, you can execute 
commands, highlight cells 
""N or ranges, open dialog 
' boxes, place and size 
graphs, change type 
styles, fonts and 
point sizes. All with 
unparalleled speed 
i and ease. 

What’s more, 

Release 2.3 gives you a wide 
range of printing and reporting 
capabilities. Including the capac¬ 
ity to place as many live graphs 
on a worksheet as you’d like. 

Along with 96 type style 
combinations, drop shadows, 

* Please have your credit card and product package ready when you call. In Canada, call 1-8QQ-66&1S09. 

The new Lotus 1-2-3 

for DOS 


With its WYSIWYG graphical enmammerU, you 
can do ad your formatting r %w ii on screen* 
Which means you ’ll always know what pour 
output mil look like before you print. 

new 3D-effect graphs, drawing 
and annotation tools, and the 
most font support, choices of 
colors and shading available. 

Compatibility? As with any 
1-2-3 product, it’s no problem. 
Because Release 2.3 will read all 
of the files you’ve created on pre¬ 
vious versions of 1-2-3, including 
files you’ve formatted using 
Allways’" and Impress™ So you’ll 
preserve all your work, as well 
as your training. 

Tb order your upgrade 
direct from Lotus* call 1-800- 
TRADE-UP, EXT. 1231. Or 
see your Lotus Authorized Reseller. 


An unimpressive report 
is something you it mw have 
to emits again. 


Align titles or text across a rang* 
qf columns—tqft right, or center— 
with me simple command. 


Yo u can wrap tact a round 
graphs automatically. 


Add freehand drawings err symbols 
to call attention to critical data. 


A feature that only C2-8 offers to 
DOS spreadsheet users is the ability 
to embed, as many H ' %ve '' graphs 
on a worksheet as you 'd like. 


Improved, 3!Uffeci graphs can add 
mm more impact to your apart, 


Mir hold, italics, underlines, 
colors, and typefaces to mate over 
100 text style tmnhiMitiow—mow 
than any other spreadsheet, 


Thanks to Aula Compress, 
you mn easily make an entire 
report fit on one page. 


Lotus 
















There’s a lot to like about 
the new Lotus* 1-2-3“ for DOS 
Release 2.3. 

For starters, it’s not just 
a graphical spreadsheet. It’s 
a fast, graphical spreadsheet 
for DOS. It’s easy to use. 

And it works as well on 
an older XT with just 512K 
of memory as it does on the 
newest 486 machine. 

It also shares many fea¬ 


tures in common with our 
powerful 3D spreadsheet 1-2-3, 
Release 3.1. Including its 
superb spreadsheet formatting 
and publishing capabilities and 
full mouse support. Along with 
its popular Auto Compress 
feature that gives you 
a trouble-free way of 
making larger 
worksheets print 
on a single page. 

We’ve also 
added new fea- e 


tines you won’t find in other 
spreadsheets. Like the Viewer 
(based on Lotus Magellan® 
technology) wliich lets you 
view files before retrieving 
them and makes file linking as 
easy as point 
and click. And 
a very help¬ 
ful Auditor 

Lotus 1-2-3 Release Z3 
rum smoothly and 
qukkly no rmtter what 
hardware you re run¬ 
ning it mi 




WHAT’S NEW IN LOTUS 1-2-3 
RELEASE 2-8. 

a A WYSIWYG graphical environment 
with live on-screen formatting 
D Lotus Magellan viewer technology for M 
file previewing, retrieving and linking,,. 
all without leaving your active worksheet 
D More graph types, including 3D-eflect 
graphs and graph annotation capabilities 
a Auto Compress, for a trouble-free way 
of making larger worksheets print on 
single page 

D Dialog Boxes tor an easier, more inter¬ 
active way of working 
D Tbxt-editing for easy on-sheet word 
processing, including automatic word 
wrap, even around graphs 
n The Auditor tor documenting or 
highlighting your spreadsheet logic 
° Improved memory management for build¬ 
ing larger worksheets up to 12 MB in size 
D New printer drives that support all 
leading laser and dot-matrix printers 
n Context-sensitive, interactive Help and 
an on-line tutorial 


Lotus 1-2-3 

The worlds most popular spreadsheet 
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This study conducted by the Materials Research Gro 

provid es the basis fo r nnr mn-.i .. ffTrmmrmlntinn bat 

tfc continue to expand its aluminum recycling capacjj 
another 70% over the next 6 years, 

the increasing proportion.*!^ provided by the aluminum division during the past three 

yean^xti^^ half of all revenues. It is our opinion that, at this rate of growth, 

""aluminum recycling will continue to offer our company its greatest opportunity for expansion over 

the next decade, and certainly 


Gross Revenues by Product 


1989 

3 Aluminum 


1990 
1 Glass 


1991 
i Plastics 


into the 21st century. 

Glass and Plastics 

As can be inferred from the 
graph to the left, glass and 
plastics recycling has been 
holding steady throughout 
this same period, and has 
consequently become a 
smaller proportion of our 
overall sources of revenue. 

Although this group would 
strongly recommend that 
WeCycle Waste Corporation 
do all that is necessary to 
increase its activities in these 
areas, our studies have shown 
that aluminum will become 


WECYCLE PRODUCT 

1989 

1990 

1991 

increasingly the material of 

Aluminum 




choice io the shipping, heavy 

East 

2,323,426 

4,019,527 

7,315,539 

manufacturing and container 

Central 

1,372,347 

2,374 r 160 

4,320,972 

industries. 

West 

1726,492 

2,986,831 

5*436,033 

Aluminum 

Total 

5,422,265 

9,380,518 

17,072,544 

It is our opinion that sources 

Glass 




of aluminum products will be 

East 

2,496721 

2,567,821 

2798,925 

pressed close lo their limits 

Central 

3.598757 

3,217,693 

3,507,285 

over the next decade, 

West 

4,217,635 

4,471,294 

4,873,710 

Therefore, we propose that 

Total 

10,313,113 

10,256,808 

11,179,920 

WeCycle Waste Corporation 
invest in more aluminum 

East 

2.897,493 

3,171,243 

3,234,668 

capacity during the next five 

Central 

"^813,938 

1,823,697 

1,860,171 

years in order to take the best 

West 

2,37B$fe~ 

1 

2,006,759 

advantage of this increasing 

Total 

7,150,373 

6,962^1- 

—-ZJ01,608 

market demand. 
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ALR's modular system architecture 
allows you to inexpensively Just Upgrade 
the CPU! whenever you need more 
processing power. 


ALU VLTSrt 23-Wit WM Wl Worl.i^ 

ritftf CPU Module 


MRS 

456ASX 


PowerFle* 

4S6ASX 


BusinessStatlon 

4fi6ASX 


Upgrade 2 ways 
using ALR's 

Supercharged 
486 CPU/Math 
Coprocessor 
Chip. 
Increase 
perfor¬ 
mance up to 25% 
instantly or 
simply add a math 
coprocessor. 


AH Of Our Custnmexs 


Think They Can Aflbid 
a486. 






















Proudly Distributed 
Internationally by; 


Austria 

Schwaighoier 

Computer 

Td: 43 233 SO«27S0 
Fax: 43 222 5O5022S 

Finland 

Alomlca 

Tel: 358 0 423*33 

Fax: 350 0 422721 

France 

lni'odis S.A. 

Tel: 33 3 48 05 42 £0 
FeiXI 33 1 40 55 44 40 

Nippon Eurotec 
France 

T<± 33 1 48 03 21 31 
Fax: 33 t 40 S3 75 90 

Germany 

DNS Soirsel GmbH 
Tel: 4 tt HI 42 4 SHU 
Fax; 49 8142 3880 


Netherlands 

Systel 

Auloniatiscring b-v, 
Tdi 31 23 31 91 45 
Fax: 31 23 32 09 I* 

Norway 

Pro-Data 
Tel: 47 2 24 9704 
Rax: 47 2 24 

Spain 
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Td; 34 5 372 88 89 
Fax; 34 5 372 88 85 
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Fax: 4S 18 349086 
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Fax: 42 12 35 OO frl 
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ALR BusinessVEISA 486ASX 


You've got that insatiable craving 
for performance that only the 
power of an i486™ can satisfy. 

Now, with ALR's complete family of 
advanced i486SX™ systems, you 
can get the full strength of a 
20~MHz i486SX processor at a 
price that will revolutionize the way 
you view i486 technology. 

The flagship of this family is the 
powerful new RusinessVElSA 
486ASX™*. With its i486SX 
processor, this system is truly "32- 
bit ready" - it’s completely compat¬ 
ible with 32-bit versions of UNIX™, 
OS/2™, and 386 mode of 
Windows™ 3.0. And as a member 
of ALR’s award-winning VEISA™ 
family, the Business VEISA 486ASX 
surrounds this innovative proces¬ 
sor with a full assortment of 
eutting- edge technology. 

From its true 32-bit EISA bus to its 
trail-blazing 4i Just Upgrade the 
CPU !™” processor upgrade tech¬ 
nology, the RusinessVElSA 
486ASX is designed to take you 
comfortably into the future. 
Suppose a year or two down Ihc 
road you need more processing 


ALR international (PTE) Ltd. 

140 Faya Lebar Road, #04-11, A-Z Building., 
Singapore 1440 

TEL: [651 742 0866 FAX: [65! 742 7866 
Advanced Logie Research, Deutschland 

Burgyreg 13, D-6242 Kronberg, Germany 
TEL: 6173-79198 FAX: 6173-5376 


power. The BusinessVEISA 
486ASX gives you two ways to 
upgrade. The first, and most 
inexpensive method, utilizes ALR’s 
Supercharged 486™ CPU/Math 
Coprocessor Socket Just plug 
an ALR Supercharged 486™ 
CPU/Math Chip into the socket 
found on your system's 486ASX 
CPU module. You'll instantly get 
all the performance (and the 
integrated math coprocessor) of a 
true 25-MHz Intel i486 processor. 
That's enough power to take on 
advanced database and statistical 
applications, even CAD/CAM, 

MIPS Benchmark* 



BusmtrsaVEISA 48&ASX With Supercharge *Sfi CRWMalh Chip 

Just l/pgiwiv tfis CPU" vpe ns ftra aoar to JW-fure, taster proce 


And when you need even more 
processing power you can add 
64-KB or optional cache memory or 
replace the 486ASX CPU module 
with one of ALR r s 33-MHz (or 
faster) i486 modules. 

There's no reason to deny your 
craving for power any longer. 
Contact; 

Corporate Headquarters 

9401 Jeronimo. Irvine. CA 92718 USA 
TEL: (714) 58L6770 FAX: (714) 581-9240 

ALR (Canada) Ltd, 

22 Riviera Drive 

Markham, Ontario Canada L3R 5M 1 
TEL: (416) 940-6668 FAX: [41G| 479-9855 

ALR (UK) Ltd. 

16 Kingfisher Court, Hambridgc Road, Newbury, 
Berkshire. KG 14 5SJ 
TEL: 635 521922 FAX: 635 521844 



Model 

CPU 

Bus Architecture 
RAM Standard 
Floppy Standard 
Storage Boys 
Total Slots 
Upgrade Path 


ALR 

ALR 

ALR 

ALR 

PowerFlex 

BusinessVEISA 

Busin essStation 

MRS 

486ASX 

486ASX 

486ASX 

486ASX 

2CHVIHz i486SX 

20-MHz i486SX 

20-MHz i486SX 

20-MHz i486SX 

ISA 

EISA 

EISA 

Micro Channel 

1-MB 

1-MB 

1-MB 

1-MB 

1.44-MB 

1,2-MB 

1,2-MB 

1,44-MB 

4 

4 

3 

4 

6 

9 

5 

8 

ALR SuperCharged 
486 CPU/Math Chip, 
25-MHz I486 Module 

cr|h#f tjrsim nnc pfartucl flpmas 

ALR Supercharged 
486 CPU/Math Chip. 
25-MHz i486 Module 
33-MHz i486 Module 

ALR SupeCharged 
486 CPU/Math Chip. 
25-MHz i486 Module 
33-MHz I486 Module 

ALR Supercharged 
486 CPU/Math Chip, 
25-MHz i486 Module 
33-MHz I486 Module 


Circle 14 on Inquiry Cord (RESELLERS: 15 ), 










NEWS 


FEATURES 


25 MICROBYTES 

Faster database sorts, sharper 
liquid crystals, and media mixing. 

37 FIRST IMPRESSIONS 
NCR Knows Notepads 

The System 3125A tablet computer 
runs PenPoint or PenWindows. 


108 Smalltalk: Yesterday, Today, and Tomorrow 

The trial balloon of a decade ago is now flying high. 


121 Programming the 68040 

Tricks and traps of software design for this high-powered processor. 


131 The Hungarian Revolution 

A developing standard for naming program variables. 


39 A Whale of a System 

Moby Brick is a loaded 486 system. 


NSTL SUPPLEMENT 


42 Pacif icPage XL, 

high-speed PostScript printing 
for the LaserJet III 


143 33-MHz 386 Systems 

Eight PCs evaluated for performance, features, and usability. 



Visual 

Basic, 

Windows 

programming 

gets real 

BASIC 


Magnavox Metalis/286, 

for a wide range of users 


QFA-700, a high-capacity , 
high-speed tape backup unit 


Microsoft Multimedia 
Development Kit, bringing 
audio and video to Windows 
applications development 

52 WHAT’S NEW 

Cobra colors in multiple 
resolutions, Lotus 1-2-3 gets 
WYSIWYG, and more. 


STATE OF THE ART 


172 FAULT TOLERANCE 

Introduction 

175 Safety in Numbers 

Fault-tolerant computing can 
help you increase the useful 
lifetime of your system. 

187 Chips That Work 

Without fault tolerance, 
you’d be paying a lot more 
for your next computer. 

195 Disk Insurance 

Fault tolerance isn’t an option; 
it’s a necessity. 

205 Perpetual Networks 

If the network is the computer, 
then you’d better be able to keep the power switch on. 

214 Resource Guide: Fault-Tolerant Disk Systems 
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REVIEWS 


OPINIONS 


238 


245 

252 



Can a Grammar 
and Style Checker 
Improve Your Writing? 

The BYTE Lab tests eight 
popular programs that promise 
to make you a better writer. 


Full Color Comes to LCDs 

New portables from Toshiba 
and Dolch put full-color VGA 
on the road. 


IBM and AT&T Enter 
the Fray of 386SX Notebook ^ 
Computers 

The BYTE Lab tests and compares IBM’s PS/2 
Model L40 SX and AT&T’s Safari NSX/20. 


H A N DS ON 


334 


259 


265 


277 


279 



SOME ASSEMBLY 
REQUIRED 
Taking Exception to C 
Add exception handling 
to the C programming 
language. 


UNDER THE HOOD 
The Transputer 
Strikes Back 

A look at Inmos’s 


amazing new 
T900G transputer chip. 


281 


THE UNIX /bin 
Let Me Down Gently 

by David Fiedler 
Handling blackouts 
gracefully, and 
typesetting with troff. 


336 

10 

i$ 


SOFTWARE CORNER 

287 

NETWORKS 

Keys, Trees, and Fonts 


LAN Tune-Up 

Free time saving, file-tree. 


by Barry Nance 

and previewing utilities 
for DOS, Mac, 


Revitalizing the office network. 

and Unix systems. 

291 

BEYOND DOS 

Hedging Your Bets 

MACINATIONS 


by Martin Heller 

New Frontiers 


Survival strategies for 

by Don Crabb 

Mac software finally 


cross-platform developers. 

gets serious about 

294 

ASK BYTE 

user scripting. 


Document image processing, 
computers left on or off, 
and more. 
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73 USER’S COLUMN 
On the Road Again 

by Jerry Poumelle 
Jerry looks at a new 
portable computer. 

93 BUSINESS 
CONNECTION 
Your First LAN 

by Wayne Rash Jr. 

Tips for first-time 
network buyers. 

103 ROUNDTABLE 
What Is a 
Programming 
Language? 

Scripting tools are real 
programming languages. 

PRINT QUEUE 
Bicycles for the Mind 

A new book investigates 
computers in the CEO’s office. 

STOP BIT 

You’ve Come a Long Way* PC 

The IBM PC turns 10 this month. 

EDITORIAL 

Moscow’s Second Annual 
Computer Forum 

LETTERS 

Readers react to Soviet 
computing and bubble sorts. 


READER SERVICE 

Editorial Index by Company 
Alphabetical Index to Advertisers 
Index to Advertisers 
by Product Category 
Inquiry Reply Cards: after 32ft 

PROGRAM LISTINGS 

From BIX: Call (800) 227-2983 
From Demo! ink: See ad on page 278 
On disk: See card after 296 


INSIDE BYTE 1 


INTERNATIONAL SECTION 
begins after page 72 
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INSIDE TO 



BYTE Topic Index and Author Guide 

This index helps you find articles that contain information on each of the listed topics . (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Editorial Index by Company (page 338% you can identify articles by type ; 

subject, title, author, or product discussed. 


ADA 


259 


BASIC 


42 


BUSINESS SOFTWARE 


52 



52, 259, 291 


CAD/GRAPHICS 


52, 294,7215-15 


CHIPSfVLS 


187, 7215-3 


COMPRESSION 


46 


CONTROLLERS 


73 


DAT 


294 


DESKTOP PUBLISHING 


281 


DISK MIRRORING 


218 


FAULT TOLERANCE 


172,175, 187,195, 205, 214, 218 T 
7215-43 


FONTS 


277, 279 


486 


39 


GRAMMAR/STYLE CHECKERS 


238 


LAPTOPSfNOTEBQQKS/PORTABLES 


37, 44, 52, 73, 245, 252, 721S-7, 7215-19 


LASER PRINTERS 


42 


MACINTOSH 


52,103,216 


MACROS 


277, 279 


MULTIMEDIA 


25, 48, 7215-15 


NETWORKING 


52, 93, 205, 287 


osn 


52 


PARALLEL PROCESSING 


265 


PEN-BASED COMPUTING 


25, 37, 72IS-7 


POSTSCRIPT 


42,279 


PROGRAMMING 


52,103,10B, 121, 131, 259, 7215-31 


RISC 


265 


SECURITY 


52,218 

73 


68040 


121 


SMALLTALK 


108 


TAPE BACKUP 


46 


386SX 


52, 7215-7 


TRANSPUTER 


265 


786 


UNIX 


52, 218, 281 


VIRUS PROTECTION 


218 


WINDOWS 3.0 


42,48, 52,291,7215 15 
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" Tri-Star is king of the 33MHz 486 Mountain." 

PC WEEK 

Analyst's Choice, February 18,1991 


Tri-Star Computer continues to 
outdistance the pack as America's 
prefered supplier of high-end 486 
Workstations. Read the reviews and 
you will understand why Tri-Star is 
the undisputed 486 champ, 

"Tri-Star's 486/25 rates honorable 
mention for its thoughtful design 
touches, two year warranty and 
excellent service program.' 

PC Magazine 

Editor's Choice Honorable Mention, 
September 11,1990 

"Tri-Star's edge is its good documenta¬ 
tion and excellent service policy ,; * 

PC Sources 

486/33 Lead Review, February 1991 


Flash Cache 486 
Computers 

Features Include 
Intel 80486 Processor 

SMB RAM (Expandable to 16MB On Board) 
64K High Speed Static RAM Cache 
210M8 15ms Hard Disk Drive 
1.2MB 5.25-inch Floppy Drive 
1.44MB 3.5-inch Floppy Drive 
1024 X 768 SVGA Adapter w/1 MB RAM 
14” Non-interlaced SVGA Color Display 
Microsoft DOS 4.01 & Windows 3.0 
High Res 400 DPI Three Button Mouse 
Quality 101-Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 
Fully DOS, UNIX & Novell Compatible 
Circle 233 on Inquiry Card. 


FC4251 

$3655 

FC433I 

$3895 

With EISA BUS add IS00 

Upgrades: 

16" Color Display $695 
20" Color Display $1695 

Flash Cache 33MHz 386 as above with 
4MB RAM a 125MB Hard Drive 
—Only $2595 


All Flash Cache Compliter 
Systems Include 

♦ 2 Year Parts & Labor Warranty 
* 60 Day Money Back Guarantee ♦ 12 Month 
On-Site Service ♦ Overnight Parts Replacement 
♦ Lifetime Toll-Free Technical Support 

Al *rnt spfdftlOOfU MWtcL lit wiiliuiA ftjote. We juepl WJdiiCilJ, Vtm h Dht&wr l«s WdltrtfeJ, 

fiiJTjfi.iip.-i, flf COO Unn.fr.qr> 6'flxixmiU: I'O i V.f - [ W0, Nfift iiy Morwy h«tf gur,irtee <fcf* rp) 

OcliHl* diaGtlOvSnl; sepui Jv^i'IoUt: in rrasl UJ. bubcru. 7 V«r W.ir^ily include MdUpt jnd it run 

Tri-SUr JMf fiydIkJ rwmi*Kh WffKItP’l Jr+d fruxiltOP ite ItK 1 ffiH ■Vi rjJftfUS Jlrfrt IKW1 vOTAed f W OSU- 
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1 . 800 . 678-2799 

707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602.345-0110 
Monday - Friday 6;00am-6:00pm PST 
Saturday 8:00anv3:00pm RST 

































WhyyDur nexi 
shouldbes 

This year, millions of DOS users will move to the kind 
of graphical computing Apple Macintosh’ personal com¬ 
puters first made popular over seven years ago. 

They’ll probably need new hardware to handle 
the demands of the graphical environment. And they’ll 
almost certainly have to buy new programs that take ad¬ 
vantage of it. 

Before you spend a fortune on all of that, why 
not invest a few minutes considering a Macintosh? It is 
the computer that started it all. And it remains the system 
against which all graphical computers are measured. 

Finding out about how Macintosh fits in with the 
PCs you already own is as easy as picking up the phone. 

Call 800-635-9550, ext. 110, and we’ll send you a copy of 
our new, fact-filled color brochure, The Apple Guide to 
Macintosh/MS-DOS Compatibility. It’s free* 

It tells you how you can run Lotus 1-2-3, dBASK 
and other favorite MS-DOS programs on a Macintosh. 

How you can easily move information back and 
forth between Macintosh and your MS-DOS PCs on a 
standard 3 If floppy disk. 

And how you can connect Macintosh with your 
DOS PCs over a Novell, 3Com, Tbken-Ring or just about 
any other kind of network. 

You’ll see that Macintosh lets you run more than 
4,000 graphical programs that all work together in the 
same consistent, logical way. 

You learn the basics of one, you’ve learned the 
basics of all of them. No other computer system offers you 
so much consistency with so many choices. 

You’ll also discover that Macintosh is the only sys¬ 
tem in which the hardware, operating system and 



©799/ Apple Computer, Inc. Apftle, the Apple logo. Macintosh and The power to be your best are registered trademarks of Apple Computer, tnc. IBM is a registered trademark of International Business Macbm 
Ashton Tate Corftoration. *It really is free. But only while supplies last, and only in the US. Allotr 4-6 ueeksfor deluen “The February' 1991 Ingram study' rated Macintosh comfmters against MS-DOS PCs n 








applications have been optimized to work together 
since the very first chip - with no compromise in per¬ 
formance. (Contrast this with a “graphics shell” that 
can slow other systems to a crawl.) 

You’ll read about our latest system software 
breakthrou^i - System7 - and the exciting new capa¬ 
bilities it brings to Macintosh. 

And you’ll read about a recent independent 
study conducted by Ingram Laboratories, in which 
Macintosh computers blew the windows off 286,386sx, 
386 and 486 PCs from IBM and Compaq running 
graphics-based applications.** 

Apple Macintosh computers are easy to set up, 
easy to use and easy to afford, And they come com¬ 
plete with built-in networking; printer, modem and 
SCSI ports; even built-in video support in most models. 
(Translation: no hidden costs.) 

So pick up the phone. Give us a call. Find out 
why Macintosh could well be considered the most 
powerful, flexible, valuable, affordable DOS computer 
you can buy today. 

You’ll discover that Macintosh has the power 
you really want. The power to be your best: 




Free. The Apple Guide lo 
Macintosh/MS-DOS 
Compatibility. Call us at 
800-635-9550, extension 
110. Find out how 
easily Macintosh fits 
in with all your PCs. 




Compaq is a registered trademark of Compaq Computer Corp. MS-DOS is a registered trademark of Microsoft Corp. 1-2-3 is a registered trmbmrk oflntu$ Dei>dopmmt (fop. dBASE is a registered trademark of 
WbidauK 3.0 on time taken lo complete graphics-based applkathms. This ad was written, designed. presented, haggled oivn budgetedfor, approted typeset and firoduced using Macintosh personal computers. 

















FRED L A N G A 


Moscow’s 
Second Annual 
Computer Forum 


I am writing this on a laptop in the terminal at 
Frankfurt, Germany. I’ve just gotten off a flight 
from Moscow, and T have several hours before my 
flight to Boston departs, I was in Moscow to attend 
and speak at the second annual International Com¬ 
puter Forum, one of a growing number of computer 
trade shows in the Soviet Union. 

Last year’s trip to Moscow—my first—was an eye¬ 
opening experience (see my 
October 1990 Editorial), I 
came away convinced that the 
Soviet Union has enough su¬ 
perlative programming talent 
and training to be a world 
leader. The impediments to 
the computer industry’s suc¬ 
cess in the world market have 
nothing to do with intrinsic abilities or interests, but 
have everything to do with the now-well-known eco¬ 
nomic and political problems of the Soviet Union. 

Despite these problems, positive changes are afoot: 
Soviet citizens can now tune in commercial TV and 
radio channels, and they can read any of a large and 
rapidly growing number of privately owned, indepen¬ 
dent magazines and newspapers. Private shops have 
sprung up around Moscow, selling American ciga¬ 
rettes, Asian tape recorders, and Western clothing. 

The Soviet computer industry has made remarkable 
progress in the past year. Last year, the most impres¬ 
sive Soviet-made hardware included a few XT clones 
and several 8-bit data acquisition boards. This year, the 
show’s most impressive hardware was the 68030-based 
Besta workstation, made by Oversun. Oversun (get it?) 
is a joint venture of the Soviet Academy of Sciences and 
the company that makes Zil limousines. 

Made in Moscow using surface-mount technology, 
the Besta is a credible, affordable Unix System V re¬ 
lease 4.0 box: a 68030 or (68020) operating at 33 MHz 
(or 25 MHz), with an FPU, up to 128 megabytes of 
RAM, up to a L6-gigabyte hard disk drive, nine I/O 
ports, Ethernet and SCSI controllers, a VME-standard 
bus, 1280- by 1024-pixel noninterlaced graphics with 
2 MB of video RAM—the specs go on for pages, and 
they are world-class. What a difference a year makes. 
On the software front, Stepan Pachikov, the peripa¬ 
tetic CEO of Paragraph—quite possibly the premier 
software company in the Soviet Union—briefed me on 
Paragraph’s recent advances. It has made a name for 
itself with “Cyrillization” programs that convert West- 


The Soviet computer 
industry has matured 
enormously in 
the last 12 months 


ern software into Russian; Paragraph now sells Russian 
Word, a Cyrillic version of Microsoft Word, under li¬ 
cense from Microsoft. Several laser printer manufac¬ 
turers and word processor vendors are also interested in 
Paragraph’s extensive library of Cyrillic fonts. 

The company has also made a name for itself in 
script recognition—reading normal, unbroken, fluid 
handwriting—and in advanced applications of more 
standard character recognition. For example, it’s likely 
that Paragraph’s pen-input software will be incorpo¬ 
rated into one or possibly two new laptops within the 
next year. And one of the world’s leading makers of fax 
boards is negotiating to acquire Paragraph’s proven 
technology for converting even muddy, low-quality fax 
messages into clean, correct ASCII. 

Other interesting items at the Forum included an 
“intelligent spelling and grammar checker for Rus¬ 
sian”; a sound card and speech-synthesis software that 
can teach you to speak Russian; expert-system develop¬ 
ment tools; a way of producing color scanned images 
with a black-and-white scanner using color filters and 
“color synthesizing software”; myriad data acquisition 
products; specialized and general text editors; tutorial 
generators/soft ware demonstrators; antiviral/data in¬ 
tegrity software; E-mail gateways (to the West); and 
more. Some of these products are available outside the 
Soviet Union (we’ll have more information in the fu¬ 
ture); other vendors need distributors. 

As companies come on-line and begin to succeed, a 
number of individuals are succeeding, too. Despite 
some major handicaps—a chief programmer for a state 
agency who only last year got a desktop PC for his own 
use at work; a librarian in the Academy of Sciences 
whose eyeglasses are broken and who cannot get them 
repaired; a general director of a software company 
(he’d be called a CEO in the West), well paid by Soviet 
standards but earning the equivalent of US$27 a month; 
and so on—the Soviet people I have had the privilege of 
knowing are getting by with a grace under pressure that 
makes me admire and respect them enormously. 

I can’t say if the people associated with the Soviet 
computer industry are typical of Soviet society as a 
whole. But for everyone’s sake, I hope they are: With 
talented people like this working to make things better, 
the future of the Soviet computer industry—and indeed 
all of Soviet society—looks more hopeful than ever. 

—Fred Langa 
Editor in Chief 
(BIX name “flanga * f ) 
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Borland’s Paradox. 

Grasp the power of the new standard 


PARADOX 

? = •• a 


B 


Paradox® is now the recognized standard against which 
all other databases are measured. A database that is as 
powerful as it is easy to use. 
That’s why Paradox has won 
virtually every database award 
since its introduction. Including 
Best Programmable Database for 
both single-user and multiuser 
environments (InfoWorld, 
November 1990), the #1 SQL 
Front End (NSTL, February 
1991) and Editors’ Choice (PC Magazine, May 1991). 
Now you can grasp all of the power that Paradox offers. 



multi-table forms and reports, and presentation-quality 
graphics that make Paradox the #1 choice of database users. 

Extend Your Reach! 

Paradox Engine and Paradox SQL Link 

Paradox® Engine provides C, C++ and Pascal programmers 
with an Application Programming Interface (API), so your 
programs can access Paradox data in both single-user and 
multiuser environments. And with Paradox® SQL Link users 
can access remote data stored in SQL servers* 

dBASEt Owners! 

Grasp Paradox RISK FREE for only $175 


Power Without Pain 

Paradox’s legendary combination of power and ease-of- 
use has made it the standard for applications developers 
and users alike. Paradox comes with a full-blown develop¬ 
ment language, PAL“ for building custom database appli¬ 
cations. Plus features such as Query By Example, 


If you own any version of dBASE,® you can upgrade to 
Paradox 3.5 for only $175. That's a substantial savings off of 
the $795 list price. And you get a 60-day, money-back guaran¬ 
tee. Risk Free, Paradox even reads and writes dBASE files 
for integration into your existing environment. Order today. 
See your dealer or call now at 1 -800-331*8877. 


BORLAND 

Software Craftsmanship 


rf\T\C nicDjt I ■ I8M, Oracle and DCC fcdb/VMS servers supported now. Parado* SQL Lit* 14495 lisi price, sold separably) and Paradrot 3.5 are requited to make il» murndiai with SQL sewers. Paradox Engine 

| e soy separjfiely. totter also ralii tor cwnera nf HAASE, DalaEase and Rnflm. Upfliada otter aquriss 1081/tl Ptnctfig e A U.S. date* Otter good ri U.S. aid Canada mb. Copyright & 1991 BwSmd. «l 1412Sn 
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On the left, the best-selling VGA monitor. Or 



The MultiSync"' 2A is one monitor that performs like two. On one 
hand, it’s an uncompromised VGA monitor that works so well, VGA 
users have made it the best-selling 14" VGA color monitor in America. 

On the other hand, the MultiSync 2A is also an equally uncompromised 
SuperVGA monitor, providing the perfect upgrade path to a standard 

that, at 800 x 600, gives you 56% more resolution than VGA. 

CsC 

Compulers and Com mumca! ions 














the right, the best-selling SuperVGA monitor. 



It’s even available in a gray-scale version—the MultiSync GS2A — 
which delivers everything the 2A does, in glorious shades of gray. 
The MultiSync 2A. It’s two of the best monitors you’ve ever seen. 
For technical information or for the location of the dealer nearest 
you, call 1-800-FQNE-NEC. For product literature, call 1-800-826-2255. 
In Canada, call 1-800-268-3997. 
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We've given you the best of 
both worlds... 



LabWindows® 2.0 

br DOSbased computers 


LabVIEW® 2 

for Macintosh computers 


AH You Have To Do Is Choose! 

In the 1980s r Notional Instruments pioneered two paths to the future of instrumentation. 
LobWindaws, an automatic code generation and program development system for the C and 
BASIC programmer. And LabVIEW, the first graphical programming system to offer ease of use 
without sacrificing programming flexibility and performance. 

LabWindows and LabVIEW address all of your instrumentation needs. You can control 
GPIB, VXI, and RS-232 instruments, and plug-in data acquisition bards. You can integrate data 
analysis. And, you can build your own graphical user interfaces. 

Today, LabWindows and LabVIEW ore leading the revolution in instrumentation software. 
Through innovative programming methodologies and powerful development tools, LabWindows 
and LabVIEW are paving two paths to the future-o future in which The Software is the Instrument, 
All you have to do is choose! 


Call for your free demo disks (512] 794-0100 or (800] 433-3488 (U.S. and Canada) 





7~bc Software is the Instrument ® 

6504 Budge Point Parkway 
Austin, TX 787305039 
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Discover the one 



To the RiSC SYSTEM/6000 


Stars cool. Volcanos fizzle. Even suns burn out. 

But the IBM RISC System/6000™ family of 
ROWERstations and POWERservers is no Rash in 
the pan. In the year or so since we introduced it, 
it’s only gotten hotter—offering performance rang¬ 
ing from 9 to 25 M FLOPS and from 33 to 72 
SPECmarks. All at prices that won’t even make you 
break into a sweat. 

An operating system that sizzles. The 
RISC System/6000 family operates on AIX® IBM’s 
enhanced version of the IJNIX® operating system. 
AIX runs across the broadest range of platforms in 
the industry, and not only supports all major 



Hardware 

Price 

M FLOPS 

SPEC m arks" 

POWERserver 550 

$62,000 

25.2 

72.2 

SPARCserver" 470 

$77,800 

3.8 

19.4 

DECsystem” 5500 

$74,700 

4 

21.5 


industry standards and programming languages, 
but brings you additional enhancements like 
enriched file system capabilities, support for 
advanced systems management and much more. 
Best of all, AIX fans die flames of the RISC 
Systcm/6000 family’s POWER architecture, to 
give you even hotter performance. 


MFLQPS are UNPACK double-precision where n- IDO. AIX XL FORTRAN Version 2.1 and AEX XL C Version 1,1 compilers were used few these tests. SPEQmark is a geometric mean < 
the len SF'ECrnark tesls. All prices current at publication. 

IBM and AIX are registered trademarks and RISC System/6000 is a trademark of InternatmnaI Business Machines Corporation. UNIX is a registered trademark ol UNIX Systems 
Laboratories. SPARCseruer is a trademark of Sun Microsystems, Inc. DECsystam is a trademark of Digital Equipment Corporation, SPECmark is a trademark of Standard Performer* 
Evaluation Corporation. HAjGAR THE HORRIBLE Characters) © 1991 King Features Syndicate, Inc <r -■ 1991 IBM Corp 






























source ofp ower 
to stay hot. 



An applications platform spreading like 
wildfire. The RISC System/6000 family already 
runs over 3,000 diverse applications in mechanical 
design, visualization, software engineering, 
accounting, retail store management and on and 
on. But we’re still feeding the fire. More and 
more applications are being written and ported 
over to run on the family every day. 

IBM support: an eternal flame. There’s never 
been anything lukewarm about IBM’s commitment 
to its customers, and there never will be. With the 
RISC System/6000, you get the unparalleled world¬ 
wide support of IBM: service when you need it. 


24 hours a day, 365 days a year. An IBM customer 
engineer can even come to your site and install your 
machines, configure your network and integrate 
all your systems, whether they’re made by IBM or 
not. It’s enough to make you feel warm all over. 

To find out how you can harness the power of 
the RISC System/6000 
family, call your IBM 
marketing representa¬ 
tive or Business Partner 
at: 1 800 IBM-6676, 
ext 845. Sorry, 
marshmallows 
not included. 


For the Power Seeker. 
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Back in the UpS-S.R. 

Y our April article 
“Computing in the 
U.S.S.R.” was interest¬ 
ing and comprehensive. I 
would like to share some 
information with others 
working with the Soviets. 

In the main article, the 
statement that the Soviet 
Union produces an IBM 
PC-compatible computer, 
the ES-1840, is an over¬ 
simplification. On my visit 
to the U.S.S.R* in 1990,1 found that the ES-1840 is 
functionally compatible with an IBM PC but not mechan¬ 
ically or electrically compatible. Specifically, it utilizes 
a male pin connector for plug-in cards. This is entirely 
incompatible with the Western female-card edge con¬ 
nector* Thus, the ES-1840 will not accept a Western 
dock, modem, hard disk drive, or other internal add¬ 
ons. I was told that the ES-3841 would be fully compat¬ 
ible, but I suggest applying President Reagan’s maxim: 
“Trust but verify*” 

On a separate subject, I discovered that most Soviets 
use modems set up for the Bell 212A standard, not the 
European CCITT standard. You can now direct-dial 
modems into the Moscow region from the U.S. for about 
$2 per minute. However, Moscow lines are extremely 
noisy because they still use pulse dialing exclusively. 
Many Soviets employ error-correction techniques rou¬ 
tinely on calls across town. 

James T. Fulton 
Corona Del Mar , CA 

T he April article on Soviet computing was fascinat¬ 
ing* Having been to the U.S.S.R. twice, I think that 
the only way the U.S.S.R. can ever catch up technologi¬ 
cally is if there is private interaction between citizens of 
the U.S* and the Soviet Union* “Official” governmen¬ 
tal actions always result in bureaucratic barriers. 

John Draper 
Alameda , CA 


NewWave Misquote? 

I was very disappointed to read a quote attributed to 
me (Nanobytes, April) regarding my opinion of Hew¬ 
lett-Packard’s NewWave* My remark came during a 
conversation in which someone who apparently had never 
used NewWave commented on a certain aspect of New- 

WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE. One Phoenix Mill Lane , Peterborough , NH03458. You 
can also send letters via BIXmail do " editors . " 

Your letter wilt be read , but because of the large volume of mail 
we receive , we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


Wave's capability in the 
versioning and object¬ 
sharing area. The reporter 
was not part of the con¬ 
versation but apparently 
overheard it. I said spe¬ 
cifically that NewWave 
does not do anything to 
protect users who might 
open multiple versions of 
a single document across a 
network. The reporter 
quoted me instead as say¬ 
ing that NewWave does 
not do anything, period. 

By abridging my remark, you completely misrepre¬ 
sent my opinion of NewWave. With NewWave, HP has 
done a very nice job of extending the Windows environ¬ 
ment. NewWave does indeed do many good things that 
are helping customers get more value out of the Win¬ 
dows environment today. 

Microsoft and HP might have a difference of opinion 
on how object-oriented technology should ultimately be 
incorporated into systems software, but Microsoft gives 
a great deal of credit to HP for its pioneering work in this 
area. 

Bill Gates, Chairman 
Microsoft Corp, 
Redmond , WA 

We apologize if we misrepresented Mr. Gates's opinion 
of NewWave. However, our reporter r s notes do not agree 
with Mr. Gates ’s recollection. 


Program Tune-Up 

T he April article “A Fast, Easy Sort” intrigued me 
so much that I had to try it out. I coded it in FOR¬ 
TRAN 77, ran it, and was well pleased with the perfor¬ 
mance. There was one line of code in the program that l 
took exception to: 

gap=(int) (float)gap/1.3); 

This equation requires that the integer gap be converted 
to floating point and divided by 1 3 in floating point, and 
the result converted back to an integer. In removing the 
floating-point operations, I was able to see a 15 percent 
improvement in CPU performance. The equivalent “in¬ 
teger” operation is as follows: 

gap=gap*8/ll 

This has the same effect as dividing by 1.375, but all 
operations are done in integer arithmetic. This equation 
will shift the value of gap by 3 bits to the left (the same 
as multiplying by 8), and then it will do an integer divide 
by 11. 

This may seem like a trivial matter, but, like saving 
gas in the family car, if you want the saving, you have to 
keep the car tuned up. 

Rodney Hills 
Gresham, OR 
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Windows helps FORTRAN 
users create bigger apps. 



The Mkrvsofl Windows graphical environment lets you 
have multiple windows m your FORTRAN 
applications. This means that you can resize and scroll 
input and output displays to view data ... 



ripftfcif * 1 m| t*rt + i 




..and to analyze data, simply cut and paste your 
FORTRAN output into programs such as 
Microsoft Excel for Windows and you can view it 
instantly in graphical form. 


With the new Microsoft 8 FORTRAN Professional 
Development System version 5.1, your existing code taps into 
the power of the Microsoft Windows™ graphical environment. 
FORTRAN 5.1’s new QuickWin library lets you develop 16-bit 
apps that access greater memory than ever before - breaking 
the 640K barrier on 286 and 386 machines. 

You can use the FORTRAN QuickWin library to take 
advantage of multiple I/O windows, multitasking, and cut 
and paste. Or write FORTRAN routines called from mixed- 
language Windows apps. And FORTRAN 5.1 has Program¬ 
mer’s WorkBench, with a new CodeView* debugger and 
Source Browser. 

To see the advantages of bigger, multi-windowed 16-bit 
applications, give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 

Mi used herrm. 'DOS' refers to MS-DOS or PC DOS operating systems C 1991 Microsoft Corporation. Alt rights re served, graded pi the USA, Inside the 50 
United Stein, call (800)5411261. Dept 834, outside the SO tMed State. coil <206) 936 8661. Cutttmm in Canada, tall (416)568 3503. Microsoft, MS DOS. 
OS/2, CodeView ttnd the Mkrosofi logo are registered trademarks and Windows and Malang it all make sense are trademarks of Microsoft Corporation. 


PROGRAMMER'S TIPS 


Key Features 

* Create Windows .DLLs in FORTRAN using 
new or existing code. 

* QuickWin Features: 

- QuickWin child windows are easily created 
using the OPEN statement 

- User-defined positioning and titles for child 
windows. 

- Automatically generated scroll bars for out¬ 
put that extends past a single screen, 

* CodeView debugger supports DOS* 
Windcws-based and OS/2® applications. 

* Extended CodeView debugger for forge DOS 
programs. 


* Complete online documentation for the 
FORTRAN language and all compile and 
link switches, 

* DOS and OS/2 run-time libraries are com¬ 
patible with other Microsoft; languages. 

* Floating-point support includes co-processor, 
emulation, and alternate math libraries, 

* 100% ANSI 77 compatibility and numerous 
IBM® VAX® and ANSI 8X extensions, 

* New BYTE keyword emulatesVAX data types, 

* Language Extensions include DOUBLE 
COMPLEX variables, precision and maxex- 
ponent inquiries. 


• Use the new /MW option with the 
FL command to invoke the Quick¬ 
Win library. For example: “FL/MW 
MYAPP.FOR” is all it takes to make 
MYAPP a Windows-based program. 

• Use the ALLOCATE statement to 
dynamically size arrays and to 
access more than 16MB of memory 
on a 386/ 

Microsoft 

Making it all make sense 
















































LETTERS 



A Bright Spot 

I n reference to April’s “Beyond DOS: A Smaller, 

Faster OS/2,” Douglas A. Hamilton’s sense of humor 
completely cleared up a cloudy March day here in cen¬ 
tral New York. Thanks! 

Tom Lawler 
Syracuse , NY 


Redesign Yeas and Nays 

egarding BYTE’s redesign beginning in March, I 
particularly like the new department groupings and 
especially the decision to keep Jerry Pournelle up front. 
The photos of columnists are a nice touch, too. 

Edwin C. Harler Jr. 
Levittown , PA 

P lease drop the fancy graphics. You are producing a 
hands-on magazine to be read and then kept as a ref¬ 
erence to be reread again and again. BYTE is a fine 
magazine, one that will be around far into the future as 
long as you remember where your roots are. 

Robert Meegan 
Pittsburgh, PA 


When Things Don't Work 

J erry Pournelle seems to be encouraging a certain im¬ 
patience with recalcitrant software. His attitude seems 
to be that if a program doesn’t do his instant bidding, 
he’ll stuff it into the nearest waste can. Software should, 
of course, be as user-friendly as human ingenuity can 
make it. Life is too short to spend a lot of time thrashing 
around helplessly with some perverse command 
structure. 

On the other hand, approaching software with a chip 
on your shoulder can be distinctly counterproductive. I 
speak not only of mainstream user programs, but also 
of operating systems and compilers. Jerry’s battles with 
Unix and C are premier examples. He dutifully in¬ 
stalled Unix on one of his 386s, and when he couldn’t 
get it to run satisfactorily in two weeks, he consigned it 
to limbo because it was “unfriendly. ” 

Neither Unix nor C is for the faint of heart or the pre¬ 
maturely geriatric. This is software that requires a life¬ 
time commitment. Expect to work hard for several 
months before you gain even minimal control over a sys^ 
tern and a language as powerful as Unix. Once you have 
made this initial investment of energy, the rewards are 
big-time. 

William B. Fankboner 
La Quinta, CA 

My attitude is that if l have to work too hard at soft¬ 
ware, what it does had better be worth the work , If it 
doesn 7 accomplish much, why should l spend a great 
deal of time learning it? 

Some software is obviously important, and one simply 
takes the trouble to learn it. But often there is another pro¬ 
gram as good as the complicated one and much easier to 
learn. And l certainly decline to make a lifetime study of 
an operating system . — Jerry Pournelle 


I read in Jerry Pournelle’s December 1990 column 
about his experiences trying to get QEMM-386 to 
work by the triai-and-error method . 

The last “prime axiom of fun and fiddly computerish 
things to do 1 ’ is, Read the manual. 

You will find a neat little utility called QEMM.COM 
ANALYSTS. No more trial and error! QEMM.COM 
ANALYSIS accurately tells you which areas of memory 
to include and exclude, and it really works! 

Hugh A. Roberts 
Snowmass, CO 

Oddly enough, not only had / read that section, but / 
had a QEMM expert on the phone while we tried it, and 
that didn *t do it either. 

I have recently found a way to crash a 486 with 
QEMM when the exact same thing with another memory 
manager runs fine. No one configure out why . 

/ agree that the QEMM manual is a great introduction 
to memory management, and we still use QEMM on the 
main systems here, ft would be even better if the man¬ 
uals had good indexes and analytical tables of contents, 
though . Computer manuals are not most people *$ notion 
of light reading.— Jerry Pournelle 

Comparing UPSes 

Y our recent article “ ’Smart 1 UPSes Alert LANs to 
Power Problems” (May) unjustly puts our prod¬ 
uct, Unison’s Uni Power PS 8.0, at a disadvantage rela¬ 
tive to the Elgar and American Power Conversion UPS 
systems. Several important points were omitted from 
the story. 

First, the Elgar and APC units are standby battery- 
backup systems, not true uninterruptible power sup¬ 
plies. A true UPS has zero transfer time, which the Elgar 
and APC units do not have. The Unison unit is on-line 
and does indeed have zero transfer time and pure sine- 
wave output, the definition of a true UPS. 

Generally, a standby unit costs a fraction of what an 
on-line system does, due to the sophisticated electronics 
required for the on-line system. Unison models, includ¬ 
ing the PS8.0, are very reasonably priced for on-line 
units. However, when you compare one to a standby 
UPS, the on-line unit cost will appear disproportionately 
high. 

In the closing paragraph of your review, the APC gets 
the nod because of its “SmartBoost” feature, a step-up 
transformer that makes one “voltage bump” of up to 12 
percent to correct brownouts without switching to battery 
power. The PS8.G, being on-line, provides continuous, 
volt-by-volt voltage correction without using battery 
power. Thus, instead of letting line voltage fall below 
183 V before providing a single voltage boost (as Smart- 
Boost does), the Unison unit corrects for every fluctua¬ 
tion in incoming voltage down to 98 VAC without using 
batteries. 

In short, if your reviewer liked SmartBoost, he would 
love the Unison voltage-correction solution—if he under¬ 
stood that this feature is inherent in our on-line UPS 
design. 

Keel in Wyman, Director of Marketing 
Tripp Lite/Unison 
Chicago, IL 
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TI microLaser™ printers open new windows. 



With powerful fonts and graphics, 
ease of use and economy. 


By now you Ve heard how fast and easy 
Microsoft* Windows™ makes it to 
tap all that PC power you’ve got on 
your desk. 

Well now there’s an affordable, easy 
way to put tli at power on paper — 
microLaser from Texas Instruments. 

Right out of the box, microLaser 
comes with what you need 
to print die razzle-dazzle pages 
of text and graphics youVe 
dreamed of creating. 

Just plug it in and go. 

That’s because microLaser PS models 
come with the Adobe®' 

PostScript® language WM 



and the memory tt takes to use it Plus 
you get your choice of eidier 17 or 3 5 seal' 
able fonts, starting at just $1,999. * 
When it comes to print speed, 
microLaser tips along at 6 ppm* If you 
need a shared printer solution, turn 
to its cousin, microLaser XL This work¬ 
horse gallops at a formidable 16 ppm. 

If all that isn’t enough, just look at 
what else you get with microLaser. It’s 
the smallest printer in its class. It han¬ 
dles more paper and envelopes in more 
ways. And it supports more than 4,000 
software packages, including 
your Windows applications. 
So when you add it all up, 



you’ll understand why MacUsCT 
the power of your ideas f g|4V2 
needs the power, convenience and 
economy of microLaser. Let microLaser 
open new windows for you. 

Par the name of the nearest dealer, call 

1-800-527-3500. 


The microLaser PSI7 has ea trued the 1990 PC World Best 
Buy award; niicroLiser PS35 has earned the 1990 Jn/riWfirU 
Excellent Value award and 4 Vi mice hum MricUser, 

Gopher 1990. 


, Texas 
Instruments 



n suggested retail price. (Dealers' prices may vary.) microLaser is a trademark ofTatas Instruments Incorporated. Adobe, PostScript and the PostScript Logo arc registered trade- 
arks of Adobe Systems, Inc. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. ©1991 IT 71816 
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With Our New SX Models, IBM Maximizes 
The Power Of The Intel 486 Chip. Again. 



^ When the IBM PS/2® Models 90 and 95 XP 
iW/jN 486™ were introduced, they burst from the 
starting gate with incredible power, and have 
^ held their lead brilliantly. With the introduction 
of the new 20 MHz SX™ models, 1 BM offers lower-cost 
entries that deliver high-powered computing. So no 
matter how diverse your needs, we have a champion 
ready for you. 

.411 the Models 90 and 95 are designed to use the 
most advaneed components to achieve optimum bal ¬ 
anced performance in power, speed, storage, memory 
and XGA graphic resolution. Like their forerunners, the new 
90 and 95 XP SX models possess a 64-bit processor-to-RAM 
path and advanced Micro Channel™ 32-bit architecture for light¬ 
ning-fast data flow and improved data integrity;The 4MB RAM 
standard on the SX models is doubled to 8MB on the 25 and 
















got a champion, 
the line. 





PS/2 
95XPSX 



33 MHz models, so 
challenging hurdles like 
multimedia are easily cleared. The 25 
and 33 MHz models also include a math co-processor 
for improved performance in numeric-intensive 
applications like financial modeling and CAD/CAM. 

But perhaps the most compelling feature of 
todays champions is their ability to adapt to the needs 
of tomorrow. With Expandable Processsor (XP) tech¬ 
nology, all models can easily be upgraded to speeds 
faster than .33 MHz in the future. With the standard 
SCSI busm aster, additional haul drives, tape drives 
and printers can he added. You can even add multiple 
processors with Micro Channel busmaster adapters. 

So what you get is a machine with the kind of strength, flexi¬ 
bility and staying power that makes a real champion. 

To find out more about the leaders in 486 technology, 
contact your IBM Authorized Remarketer or IBM marketing 
representative. For a remarketer near you, call 1 800 272-3438. 


How’re you 
going to do it? 

PS/2 it! 


and PS/2 are registered tradeftimrlts and Micro Channel is a trademark of International Business Machines Corporation. 40®, SX and the Mel Inside logo are trademarks o* Intel Corporation. <&t991 IBM Corp 
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Your points about the differences between on-line and 
standby UPSes are well taken , However, we found that 
the transfer times of standby UPSes are so brief that the 
switching power supplies in use on microcomputers today 
would not even be aware of the transfer from "outlet ” 
power to battery power It becomes a question of whether 
or not the “sophisticated electronics ” you speak of justi¬ 
fies the cost. In some severe cases where a user faces ex¬ 
tremely poor utility power, perhaps it does. 

Instead, we focused on the intelligence of the UPSes 
because we thought our readers would be most interested 
in the associated benefits. Also, given the difficult eco¬ 
nomic times t we had to keep an eye on each UPS's cost, 
since we know our readers are doing the same . We hope 
that, all in all, we arrived at the proper conclusions. 

Finally, thank you for pointing out the Unison s volt¬ 
age-correction system. “Rick Grehan 

GOSIP Clarification 

I n “The Missing Link" (May), Wayne Rash Jr. states 
that “GOSIP... includes TCP/IP. The GOSIP stan¬ 
dard used to exclude TCP/IP, but users refused to give 
in, so the standard was changed." This statement is in¬ 
correct. TCP/IP is not in GOSIP. TCP/IP has never 
been considered for inclusion in GOSIP. There have 
never been any federal agency requests to incorporate 
TCP/IP into GOSIP. 

GOSIP is and will continue to be a Federal Informa¬ 
tion Processing Standard that mandates that federal agen¬ 
cies acquire computer networking products that con¬ 
form to the Open Systems Interconnection international 
standards. 

lerry Mulvenna, Chairman 
GOSIP Advanced Requirements Group 


Recycling 486s 

W hile I do not know the details of Intel's behind- 
the-scenes workings, I agree that the company 
gives the appearance of what Fred Langa describes in 
his June editorial: It obviously wants to eliminate all 
would-be competitors. 

Langa makes a statement that some readers may 
question. I refer to his contention that Intel takes a “fully 
functional i486" and then cripples it. Langa's conclu¬ 
sion that Intel could “sell you the fully functional i486 at 
that same price—or less” may be faulty. 

In the chip-making operations I have known, many 
chips (sometimes 50 percent or more) must be junked 
after testing. I believe Intel*s operation has similar 
problems. Intel is undoubtedly doing what floppy disk 
and tape manufacturers have done for years: It probably 
first tests the 486 chips to its highest standards. Chips 
that fail at full clock speed may be retested. If they 
function at a speed high enough for the 486SX, they can 
be remanufactured as such. Likewise, if testing reveals 
any flaw in the FPU section of the 486, the FPU can be 
disabled. What would have doomed that chip as a 486 is 
no problem for the 486SX. In this way, Intel sells “fac¬ 
tory seconds" at reduced prices. 

Phil Bond 
Castro Valley, CA 


Hope for the Disabled 

T hings aren't quite as bleak as they seem for Joseph 
Lazzaro (Stop Bit, “Windows of Vulnerability," 
June). The three most prominent “GUI-from-the-fac¬ 
tory" computers (Amiga, Macintosh, and Next) all con¬ 
tain built-in audio I/O. The Amiga's may be the most 
extensive—the “narrator device” provides text-to-speech 
capabilities at the lowest system level. This device is 
supported at the file-system level via a file-system device 
named Speak. You can read a file aloud as simply as 
saving text to Speak. Several commercial modem and 
spreadsheet programs allow a read-aloud option using 
this device. 

While speech-input support is less advanced, audio¬ 
input hardware for the Mac and Amiga can cost less than 
a good modem. The problem is that speech-recognition 
systems require much of the work to be done in RAM by 
the CPU, requiring large amounts of both resources, 
and the recognition rate is not as high as it needs to be. 

Actually, most GUI-based systems are better suited 
to nontraditional I/O techniques than text-based ones 
because they work with event streams and at the appli¬ 
cation level don't actually care whether those events were 
generated from a mouse, trackball, touchscreen, or 
whatever. While I find it difficult to envision a CAD pro¬ 
gram for the blind, a 3-D modeling program would not 
be unthinkable, 

GUIs even provide better support for the vision-im¬ 
paired: Large fonts are commonplace. Frequently, even 
the system default fonts can be specified as large fonts, 
which are then inherited by all cooperating applications. 

As you can see, modern-day GUI systems give users 
much more than just graphics, mice, and menus, 

Tim Holloway 
Jacksonville, FL 


Information Etiquette 

K en Sheldon’s Stop Bit “Human Filters?” (May) did 
a good job of summing up the State of the Art's 
theme: managing gigabytes. We live in an age when in¬ 
formation expands in direct proportion to the ease with 
which it can be created and distributed. As information 
producers, we need to take personal responsibility for the 
management of information pollution. The answer is an 
“information etiquette” to control the spread of distribu¬ 
tion for distribution's sake. 

John R. Woodward 
Tallahassee, FL 


FIX 



» Time-outs can be set on the Lasemet PSU-82SP (see 
“Extend Your Printer's Reach Without a LAN,” May) at 
intervals of between 20 and 90 seconds (not 20 or 90 
seconds). Also, users can configure hardware handshak¬ 
ing parameters through software on a port-by-port 
basis, and all programmed parameters are saved in bat¬ 
tery-backed memory. ■ 
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crusade resulted in a paltry savings. 

The battle rages today. But you know how the story ends. The Titans* having grown to lumbering 
proportions, are no match for the swift* lean woodsmen. The best value shall prevail. When it comes 
to price, quality and service, the arrow that flies straight and true belongs to Gateway 2000* the 
legendary Champion of the People. 

So buy a 
Gateway and 
live happily 
ever after 


GATEWQ2000 


M You '■£ got {} friend in the business. 9 


om to possess a personal computer, 
icated himself to opposing this 
;ades and fashioned a company 
- the people at a fair price. That 


id the merry men and women who 
te pinch. Not to be outwitted by 
i the forest people. They made 
or market share, even though their 
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lyranny. He gathered about him a band of renq 
that sold the same quality technology directly tc 
company was called Gateway 2000. 

Over the years the people grew to love Gateway's computers an 
built, sold and serviced them - so much so that the PC Titans felt tf 
a troop of outrageous mavericks, the Mighty Titans declared war 01 
much ado about rolling heads and slashing prices in a fierce battle i 
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GATEWAY 2000 SYSTEMS 


20MHZ 386SX CACHEU25MHZ 386 VGA 


3! Intel 80386SX Processor $ Intel 80386 Processor 


16MHZ 286 VGA 


8 " 80286 Processor 
8" 2 MB RAM 
8? 1.2 MB 5.25" Drive 
8? 1.44 MB 3.5" Drive 
83 40 MB 17ms IDE Drive 
with 32K Cache 
¥ 16-Bit VGA with 512K 
8-" 14” Crystal Scan 1024 
Color VGA Monitor 
8? 1 Parallel/2 Serial Ports 
8? I PS/2 Mouse Port 
85 124 Key AnyKey™ Keyboard 
8? New MS DOS™ 5.0 

$1395 


16MHZ 386SX VGA 


m Intel™ 80386SX Processor 
8? 2 MB RAM 
$5 1.2 MB 5.25” Drive 
SS 1.44 MB 3.5" Drive 
8340 MB 17ms IDE Drive 
with 32K Cache 
® 16-Bit VGA with 512K 
8? 14" Crystal Scan 1024 
Color VGA Monitor 
■ 1 Parallel/2 Serial Ports 
£ I PS/2 Mouse Port 
¥ 124 Key AnyKey Keyboard 
Microsoft™ Mouse 
8‘ New MS DOS 5.0 
8" MS Windows™ 3.0 

$1495 


8? 32K Cache RAM 
¥4 MB RAM 
1.2 MB 5.25" Drive 
3^1 .44 MB 3.5" Drive 
8? 80 MB 17ms IDE Drive 
with 32K Cache 
$3 16-Bit VGA with 512K 
$14" Crystal Scan 1024 
Color VGA Monitor 
8? I Parallel/2 Serial Ports 
83 1 PS/2 Mouse Port 
8-" 124 Key AnyKey Keyboard 
85 Microsoft Mouse 
VNew MS DOS 5.0 
M MS Windows 3.0 

$1895 


$ 4 MB RAM 
$n.2 MB 5.25" Drive 
3? 1.44 MB 3.5” Drive 
3? 80 MB 17ms IDE Drive 
with 32K Cache 
3? 16-Bit VGA with 1 MB 
$14" Crystal Scan 1024NI 
Color VGA Monitor 
3? 1 Parallel/2 Serial Ports 
3! 124 Key AnyKey Keyboard 
3" Microsoft Mouse 
mNew MS DOS 5.0 
m MS Windows 3.0 

$2095 


Best Buys 


3 Get our 33 MHz 386 Cache 
system, same configuration as 
listed, with a 120 MB IDE hard 
drive instead of the 200 MB drive. 

$2495 

3 : Same features as our 33 MHz 
486 Cache system except this 
machine has 4 MB RAM, instead 
of 8, and a 120 MB IDE hard 
drive, instead of the 200 MB drive 
in our standard configuration. 

$2845 


33MHZ 386 CACHE 


85 Intel 80386 Processor 
8* 64K Cache RAM 
> 4 MB RAM 
8? 1.2 MB 5.25" Drive 
V 1.44 MB 3 S' Drive 
7 200 MB 15ms IDE Drive with 
64K Multi-Scgmcntcd Cache 
5 16-Bit VGA with 1 MB 
14" Crystal Scan 1024N1 
Color VGA Monitor 
7/ I Parallel/2 Serial Ports 
:■ 124 Key AnyKey Keyboard 
7 Microsoft Mouse 
8? New MS DOS 5.0 
7 MS Windows 3.0 

$2795 


25MHZ 486 CACHE 


¥ Intel 80486 Processor 
8s 64K Cache RAM 
854 MB RAM 
$ 1.2 MB 5.25" Drive 
¥ 1.44 MB 3.5" Drive 
8^200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
a 16-Bit VGA with I MB 

84 14" Crystal Scan 1024NI 
Color VGA Monitor 

85 I Parallel/2 Serial Ports 

83 124 Key AnyKey Keyboard 
85 Microsoft Mouse 
£ New MS DOS 5.0 
V MS Windows 3.0 

$2995 


33MHZ 486 CACHE 


3 Intel 80486 Processor 
M 64K Cache RAM 
• 8 MB RAM, Expands to 64 MB 
$ 1.2 MB 5.25” Drive 
3? 1.44 MB 3.5" Drive 
3? 200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 
16-Bit VGA with 1 MB 
3* 14" Crystal Scan 1024NI 
Color VGA Monitor 
3- I Parallel/2 Serial Ports 
i 124 Key AnyKey Keyboard 
■. Microsoft Mouse 
3? New MS DOS 5.0 
3 MS Windows 3.0 

$3395 
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The Extras - That Don’t Cost Extra At Gateway 

• 30-day money-back guarantee • Free on-site service to most locations in the nation 

• One-year warranty on parts and labor • Replacement parts sent via overnight shipping 

• Free bulletin board technical support free of charge 

• Toll-free technical support for tne life of the machine • Leasing options for commerical customers 

• Custom 124-key programmable AnyKey keyboard • Non-interlaced color monitors standard with all 

standard with all systems 386 DX and 486 systems 


Due to the volatility of the DRAM market, all prices are subject to change. Prices do not include shipping. 


Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST) 

New Expanded Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 
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GATEWTY2000 


‘ You to got a friend in the business ." 


8 0 0 - 5 2 3 - 2 0 0 0 

610 Gateway Drive • N. Sioux City. SD 57049 • 605-132-2000 • Fax 605-232-2023 
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New Algorithm Could Eventually Speed Up 
Database Sorts 

A new algorithm for sorting and searching data could eventually revolution¬ 
ize the way computers sort and retrieve information. Dr. Michael Fred- 
man of the University of California at San Diego and Dr. Dan Willard of the 
State University of New York at Albany have devised a sorting method that 
breaks the sort speed barrier of conventional comparison-based sorting algo¬ 
rithms. This barrier, called the information-theoretic lower bound, is the math¬ 
ematical limit on the number of computational operations or comparisons re¬ 
quired to sort a given number of records by comparing two items at a time* The 
mathematical limit is A(logAf), where N is the number of items to be sorted. 

The Fredman/Willard algorithm compares one item with many others in a 
single computational step, using a new data structure called & fusion tree. Fred- 
man says, “What we managed to do is exploit the information in all the bits of 
each word rather than working with 1 bit of information.” The research is aimed 
at solving a different problem—namely, coming up with a faster method for 
traversing a so-called spanning tree, which is “a network of nodes or vertices 
connected by edges.” Their algorithm makes it possible to devise a “minimum 
spanning tree,” in which the number of computational steps required to traverse 
the spanning tree is proportional to the number of vertices and edges. Fredman 
emphasizes that the algorithm is currently “totally impractical. It’s a theoreti¬ 
cal advance.” 

-Nick Baran 


Playing Soon on a Mac Near You: QuickTime, 
the Media Mixer 


W hen it delivers its QuickTime sys¬ 
tem-software extensions later 
this year, Apple will tighten the syo- 
chronicity between the Macintosh and 
mixed forms of digital media. Described 
variously as a media integration technol¬ 
ogy, a multimedia coordinator, and “an 
architecture for dynamic media,” Quick¬ 
Time is essentially an underlying tech¬ 
nology for handling time-variant data of 
all kinds. Since time is a unifying ele¬ 
ment in synchronized data, an accepted 
widespread means for controlling time 
will make multimedia easier to imple¬ 
ment. 

One of QuickTime's main components 
is a movie editor for assembling source 
materials that go into a presentation or 
mixed-media document; a movie is a new 
file format that consists of synchronized 
data such as sound, video, and anima¬ 
tion. Movies can become part of other 
files; for example, a PageMaker docu¬ 
ment can contain little windows of video 
on each page, illustrating the material 



QuickTime *s movie player runs video 
clips in a window. 
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Sports artist Jotii Carter used 
digital tools to create a new series 
of stamps commemorating the 
1992 Olympic 
Games. Cartel 
manipulated 
video clips, 
her source 
material, with 
a PS/2 equipped with an IBM 
M-Motion board. She painted 
with a PS/2, Time Arts" Lumena 
software, a Truevision TargaF 
board, and a Wacom tablet and 
pen. She printed proofs with a 
Kodak thermal printer. A Scitex 
printing system produced the 
stamps for the U.S. Postal 
Service. □ 

Software Publishing plans to re¬ 
lease its Windows version of Har¬ 
vard Graphics sometime around 
November. The new product will 
have a feature set similar to that 
of Harvard Graphics 3*0, but one 
big difference will be the ability 
to hold all charts or slides for a 
presentation in a single file rather 
than in multiple files as in 3.0. 
The new package will cost $595, 
company representatives said; 
users of existing Harvard Graph¬ 
ics products can upgrade for 
$125. □ 

Intel (Santa Clara, CA) has re¬ 
vamped its 860 RISC chip to bet¬ 
ter handle multiprocessing and 
three-dimensional graphics. The 
new 860 XP, available in speeds 
of 40, 50, or 60 MHz, consists of 
2.55 million transistors in a 
package about the size of a 486. 
The internal cache has been 
beefed up from 16 to 32 KB. New 
parts include a cache controller 
tailored to multiprocessing, a spe¬ 
cial interrupt controller that can 
work with multiple CPUs, and a 
50-MHz static RAM chip that 
lets the XP run at true zero wait 
states, Intel officials said, a 
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with moving pictures. Apple says that it 
will publish the full specifications for 
the movie file format, providing develop¬ 
ers of cross-platform applications with 
a standard way of exchanging dynamic 
data from one computing environment to 
the next. 

Apple Computer supplies with Quick¬ 
Time a basic set of software-based com¬ 
pression and decompression schemes for 
still images, animations, and video. The 
Joint Photographic Experts Group com¬ 
pression scheme is used for still pictures. 
The animation compressor, which is 
based on run-length-encoding princi¬ 
ples, can squeeze sequences of 1 to 32 
bits in depth. The video compressor can 
squeeze moving pictures from a ratio of 5 
to 1 to one of 25 to 1 and lets you play 
back digitized video sequences from a 
hard disk or CD-ROM in real time, with 
no additional hardware, on any Mac with 
a 68020 or higher processor. Another 
module controls peripheral devices such 
as digitizers and monitors. 

QuickTime differs from what has pre¬ 
viously been available through special 
function boards in that it reads informa¬ 
tion from disk and decompresses/com¬ 
presses it on the fly. QuickTime also 
doesn’t require lots of RAM as a buffer. 

Apple has also specified what it calls 
the Human Interface Standards, which is 
meant to provide consistency across ap¬ 
plications for doing things such as turn¬ 


ing sound on and off or starting and stop¬ 
ping a movie. These operations will be 
controlled using on-screen buttons and 
sliders from within applications. 

QuickTime’s design is broad enough 
to handle multiple audio tracks with a 
single video track. This means that a 
“content provider” could, for example, 
distribute a movie on a CD with user-se¬ 
lectable voice tracks in different lan¬ 
guages. 

Version 1.0 requires a 68020 CPU and 
Color QuickDraw. Apple says that it will 
extend QuickTime to 68000-based ma¬ 
chines, but several developers said that 
they think the older Macs will choke on 
the video. Some also pointed out a need 
for products that sharpen the video in 
QuickTime windows. 

Apple will provide QuickTime as sys¬ 
tem-software extensions. Other develop¬ 
ers will have to provide the programs and 
toolkits for making movies and editing 
sound. Most of the major Mac developers 
working in video graphics and multime¬ 
dia software have pledged to implement 
hooks into QuickTime. The company 
will eventually sell QuickTime system 
extensions to users for a nominal fee. 

As one Apple executive put it, Quick¬ 
Time “increases the bandwidth of what 
can be presented on a personal com¬ 
puter.” It also sets goals for personal 
computing in the nineties. 

—Larry Loeb 


Laser Light Sharpens Liquid Crystals 


A new technique being developed at 
Hercules Aerospace (Wilmington, 
DE) could result in portable computer 
displays with much better resolution than 
is possible now. The current methods of 
aligning liquid crystals in a typical LCD 
involve a mechanical “rubbing” process, 
in which a cloth is used to mechanically 
rub a polymer surface. When the liquid- 
crystal molecules come in contact with 
the polymer surface, they tend to line up 
in the direction of the rubbing. 

This method works fine, except that 
the rubbing can produce scratches or 
grooves on a surface. But Hercules re¬ 
searchers have discovered a new “non- 
contact” method of aligning liquid crys¬ 
tals that uses laser light rather than 
mechanical rubbing. 

The new method starts with a poly¬ 
mer-dye mixture developed by Hercules 
researchers. “It’s just like any standard 
polymer layer that’s been used in dis¬ 
plays before, but we’ve incorporated an 
absorbing dye molecule,” says research 


physicist Wayne Gibbons. 

The researchers put the polymer-dye 
mixture on a glass substrate and shine 
polarized laser light onto the surface. 
The laser light alters the polymer sur¬ 
face, causing the liquid crystals to orient 
perpendicularly to the laser-light polar¬ 
ization, Gibbons says. 

“When you remove the laser light, the 
liquid-crystal molecules maintain a 
memory,” Gibbons says. “They stay in 
the position that was created by the laser 
light.” The advantage, he says, “is that 
we don’t introduce scratches or grooves 
that you normally get with a standard 
mechanical buffing.” But, he adds, 
“there’s still research and development 
that needs to be done to demonstrate that 
this is better than current methods.” 

Could this discovery lead to better res¬ 
olution for flat-panel displays? “We’re 
not discounting that possibility, but it’s a 
little early to say how much of an impact 
it would have,” Gibbons says. 

—Jeffrey Bertolucci 
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IBM’s “vision” of that nebulous 
term multimedia goes beyond 
cramming current computers 

with graphics 
and audio ca¬ 
pabilities, judg¬ 
ing by com¬ 
ments from IBM 
vice president 
Michael Braun. 
At the spring 
Comdex, he de¬ 
scribed a future of “personal¬ 
ized information” piped into 
homes and offices by computer¬ 
ized TVs, “intelligent information 
selectors,” and vast sources of 
hyperconnected data and sensory 
stimuli. One example: an “inter¬ 
active smart TV” that can monitor 
various newsfeeds all day and 
also tape any programs you want 
to see and then assemble a pack¬ 
age of material according to your 
profile. Not only do people want 
personalized information presented 
with sound and graphics, 

“they’re willing to pay for it,” 
Braun said. □ 


System 7.0 will be Apple’s 
“most important strategic advan¬ 
tage” in the 1990s, company 
CEO John Sculley 
said at the launch 
of the new Mac 
operating system. 

Sculley said that 
Publish & Sub¬ 
scribe, System 
7.0’s mechanism 
for letting applica¬ 
tions share updated 
have the same importance as copy 
and paste. □ 



data, will 


Although Sculley was able to re¬ 
port that Apple is shipping more 
Macs this year than last, thanks 
to those new low-cost models, the 
smaller profit margins on those 
machines are taking a toll on the 
bottom line. And the vogue way 
to fix that is by cutting person¬ 
nel. Apple announced that it will 
“restructure” parts of the company 
over the next 12 months to reduce 
operating expenses. The plan in¬ 
volves a work force reduction of 
approximately 10 percent. □ 
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Panasonic 
announces 
another 
breakthrough 
in non-interfeed 
1,024x768 
graphics. 


Value. 


if,™ thought you’d have to compromise on your next High Resolution monitor, 
think again. With its new 14" PanaSync™C1395, Panasonic* brings all the compelling 
clarity and richness of non-interlaced graphics within reach. 

Tlim it on, and you'll see your most graphics-intensive applications in a whole new 
light. Compared to interlaced monitors, images will be sharper, edges cleaner, details 
finer. With noticeably less flicker. Because now you’re getting the whole picture, not 
just every other line. And the C1395 is as easy on your eyes as it is on your wallet. 
Like all Panasonic monitors, the C1395 has excellent ergonomics. Controls are front- 
mounted, and a tilt-swivel stand is included. 

So, whether your desktop is MS-DOS, a MAC II* or one of the other leading workstations, before you spend several 
hundred dollars more on a new monitor, spend a few minutes at your 
authorized Panasonic dealer. He’ll show you that value has never 
looked so good. 

For further information on the PanaSync C1395 Multi-Frequency Monitor, 
telephone 1-800-742-8086. 

*MAC 11 is a registered trademark of Apple Computer, Inc. 

An optional cable is required for Macintosh, the C81M2. 


Monitors, Computers, Peripherals, Printers, 
Copiers, "typeuriters & Facsimiles 

Panasonic 

Office Automation 
Engineeredjbr the office. Designed for people. 


SA\ 
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A few months ago we brought 
you the worlds most useful com¬ 
puter—the ToshibaT2000SX. 

That computer symbolized 
what we call “the next generation 
in personal computing!’ A com¬ 


puter that not only allows you 
the freedom to work where, 
when, and how you want to. 
But is so precisely engineered— 
from its superior keyboard to 
its easy-to- read VGA screen— 


that you’ll actually enjoy using it. 

Well, thanks to the incredible 
speed of modern technology, 
here we are once again. 

This time to present the new 
Toshiba T2000SXe. 
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UL COMPUTER 
SINCE FEBRUARY. 


THE E STANDS FOR 
EXTRA POWER. 

Like theT2000SX, theT2000SXe 
weighs a minuscule 6.9 pounds, it 
boasts a 386SX processor, and it 
supplies up to 60 MB of hard disk 
storage space. But, and here’s the 
news, theT2000SXe gives you a 
bigger dose of speed (20MHz) and 
more memory (2-10 MB RAM). 

Of course, theT2000SXe also 
offers Hypertext, a VGA screen, 
full modem capabilities (includ¬ 
ing available cellular and fax ac¬ 
cessories), full-size sculpted keys 
on its keyboard and a host of ad¬ 
ditional benefits that make 
other notebooks look more like 
memo pads. 

A LONGER 
LASTING BATTERY. 

The most useful computer isn’t 
of much use if its battery doesn’t 
last long. 

That’s why the T2000SXe, 
like theT2000SX, is armed with 
a Nickel Hydride battery. Nickel 
Hydride is proven to deliver 22% 
more power per ounce than the 
NiCad batteries found in other 
portable computers. In fact, 
according to Byte magazine, the 
battery on Toshiba's T2000SX 
lasted well over three hours on a 
90-minute charge. Outlasting 


INTRODUCING THE MOST USEFUL COMPUTER 
TO COME ALONG IN THE LAST15 MILLION YEARS. 
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After testing eight of the top notebook computers on the market, Byte Magazine said, 
‘Buy the Toshiba T200CSX’’ Wait’ll they try the T200CSXe. 


every other notebook they tested 
and lasting twice as long as some. 

To get even greater battery 
life, theT2000SXe offers Toshiba’s 
highly acclaimed AutoResume. A 
special feature that allows you to 
shut your computer down and 
start up precisely where you left 
off. Without the hassle of reboot¬ 
ing, restarting applications and 
reloading files. 

NOW THERE ARE 
EVEN MORE CHOICES. 

At Toshiba, we’ve always believed 
that no one computer is right for 
everyone.That’s why we’ve also 
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added a more affordable note¬ 
book to our line called the T2000. 
Featuring a 12MHz, 286 proces¬ 
sor, it’s designed for people who 
don’t need all the power of the 
T2000SX or theT2000SXe. 

If you’d like to learn more 
about the world’s most useful note¬ 
book and portable computers, 
please call us at 1-800-457-7777. 

Well, that’s the latest.Three 
incredible notebooks that fit your 
needs, your briefcase and now 
your budget. 

Isn’t technology wonderful? 

In Touch with Tomorrow 

TOSHIBA 
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Proposed “Soldier’s Computer” 
Holds Commercial Promise 


NANOBYTES 


A long with weapons and supplies, 
foot soldiers of the future could 
be packing a 1-pound portable comput¬ 
er with wireless voice/data communi¬ 
cations, a heads-up display, a joystick, 
and a microphone for voice input. The 
Army’s Communications Electronics 
Command has hired Texas Microsystems 
(Houston) to study the feasibility of a 
“soldier’s computer,’’ which, if success¬ 
fully built, could eventually be used in 
the civilian sector by mechanics, fire¬ 
fighters, or police. 

Slated for deployment by as early as 
1995, the portable may give soldiers an 
edge in the battlefield by letting them 
download graphical images of battle¬ 
fields from satellites or reconnaissance 
aircraft showing enemy troop locations. 
Soldiers could also use the computer for 
real-time communication with support¬ 
ing artillery, aircraft, and other units to 
avoid death by friendly fire. Mechanics 
in the field could possibly send images 
back to the base to illustrate problems 
with machinery and get the help needed 
to make repairs quickly. 

According to Michael Stewart, presi¬ 
dent of Texas Microsystems, the com¬ 
pany won the feasibility study contract 
when it bought the assets and inventory of 
Agilis, which had planned to use mili¬ 
tary radio technology for wireless net¬ 
working using notebook and modular 
hand-held PCs. Texas Microsystems ac¬ 
quired Agilis’s spread-spectrum radio 
technology. Stewart says that the work¬ 


ing prototype of the machine will initial¬ 
ly use Intel’s 386. Although still in the 
speculation stage, the computer could 
have a pocket-size processing unit, a ra¬ 
dio for transmitting voice and data, a 
heads-up display that soldiers can attach 
to a helmet or wear like glasses to project 
a virtual image, a microphone for voice 
messaging, a joystick-like device, and an 
integrated link to a global positioning 
system that lets soldiers pinpoint their lo¬ 
cation. (The GPS is a series of navigation 
satellites that enable those with suitable 
equipment to locate where they are with¬ 
in about 30 feet in terms of latitude, lon¬ 
gitude, and altitude.) 

Stewart said that the company is look¬ 
ing at cutting-edge technology, such as 
memory cards, voice input, modularity, 
and tiny displays. Reflection Technology 
is on the right track with its Private Eye 
display, but the display “doesn’t do 
graphics or handle full color,’’ he said. 
The company is investigating “rugged- 
ized LCDs that you’d put on your arm” 
as an alternative to the heads-up display, 
but those, too, suffer from limitations— 
namely, poor performance in extreme 
temperatures. Stewart said that in ex¬ 
treme cold, heaters could be used to 
warm the LCD, “but then you run into 
the power problem with batteries.” 

“We’re trying to find out what we can 
do two years from now,’’ Stewart said. 
“We think that we can build something 
that will survive in the battlefield.” 

—David Andrews 
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for voice input 


Gl COMPUTER OF THE FUTURE? 


Heads-up 

display 

Hand-held 
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Earphone for 
audio output 


Apple’s Advanced Technology 
Group, during the recent develop¬ 
er’s conference, gave developers 
a peek at some 
of their work, 
including a 
hand-held ma¬ 
chine with a 
notebook-like 
interface and 
stylus control. 

ATG members 
also showed 
projects under way to extend the 
data reach of Macs. They linked 
Cray supercomputers in Cupertino 
and Illinois using a simple icon¬ 
wiring diagram on the Mac screen 
to do image processing—fast. In 
this diagram, the icons were cubic; 
they had sides, tops, and bottoms 
labeled as to data direction. Other 
portents: The so-called Tower 
Mac, to be based on Motorola’s 
68040, will have built-in support 
for 24-bit color and Ethernet, 

Apple vice president Randy Bat- 
tat told developers. A new Mac 
Classic based on the 68030 pro¬ 
cessor can be expected, he said. □ 

IBM has finally anointed the 
higher-density floppy disk drives 
that have been waiting in the 
wings. The 2.88-MB floppy disk 
drive was rumored to be appear¬ 
ing in IBM machines a year ago; it 
has now just arrived. Currently, 
it is available as a standard part 
only in the PS/2 Model 57 SX, 
but IBM says that it will become 
common in new configurations of 
higher-end systems as well. The 
drives that IBM uses are manu¬ 
factured by Toshiba and Sony, 
and the higher-quality barium- 
ferrite medium is available now 
from various sources, including 
Verbatim, Toshiba, and Sony. To¬ 
shiba predicts that the market for 
4-MB floppy disk drives (when 
formatted, they hold 2.88 MB) 
will soar from 5 million units this 
year to 200 million units in 1994. 
Gene Dougherty, Toshiba’s vice 
president of sales and marketing, 
says that virtually every system 
maker will follow IBM’s lead 
and introduce 2.88-MB floppy disk 
drives by early 1992. □ 
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The most basic instinct is not just 
to build, but to build the best. 


Among children, being the best, is 
friendly competition. But among com¬ 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won’t. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac¬ 
tories would be world-class competi¬ 
tive. Now, we can tell you that the 
program is a success. 

Today, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys¬ 
tems made anywhere in the world. 



In fact, our products are so competi¬ 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 
quality means world-class performance 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Sparedn-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 
world the best plotters, printers, digi¬ 
tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

lb find out more about CalComp’s 
world-class products, call 800-932-1212. 

Wfedrawon 

jojriniaginatmr 

^^CalComp 

A Lockheed Company 


©1991 CalComp, Inc. CalComp, P.O. Box 8250 Anaheim, QA 92803. Pacesetter, Spare-! n-The-Air and We draw on your imagination are trademarks of CalComp, Inc. 
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New BIOS Spells Less FUD for Pen Computing 


G o Corp. (Foster City, CA) and 
Phoenix Technologies (Norwood, 
MA) are jointly developing a dual-mode 
BIOS for pen-based computers that will 
support both Go's PenPoint and Micro¬ 
soft’s PenWindows environments. The 
partnership should speed delivery of the 
next generation of pen-based machines, 
Greg Slyngstad, Microsoft’s general 
manager of the PenWindows unit* said 
Phoenix’s work is “good for both Go and 
PenWindows. More available technology 
makes everything happen a little faster.” 

This new BIOS could lead to standards 
that simplify matters for computer buy¬ 
ers. But the greatest beneficiary of this 
alliance is likely to be pen-based com¬ 
puting itself. “This should enable manu¬ 
facturers to begin work without being re¬ 
tarded by FUD [fear, uncertainty* and 
doubt] in the marketplace,” stated Go 
chairman S. Jerrold Kaplan, 

Under the agreement, IBM-compat- 
ible-BIOS maker Phoenix has licensed 
the right to sell and enhance Go’s design 
of its next-generation prototype ma¬ 
chine. The new prototype uses Intel’s 
power-miserly 386SL microprocessor 
Superset and the new Phoenix PenBIGS. 
PenBIGS will incorporate Go’s Machine 
Interface Layer, for compatibility with 
the PenPoint operating system, and a sys¬ 
tem BIOS for the 386SL, for compatibil¬ 
ity with Microsoft’s PenWindows (which 
is a set of extensions that will make Win¬ 
dows able to understand input from a sty¬ 
lus). The BIOS will also include the 
power management capabilities Phoenix 
has designed into its 386SL notebook 
BIOS, 


C ut and paste* drag and drop are not 
enough. The applications environ¬ 
ment vendor will have to simplify the 
process of interoperability,”. Edward 
Zander, president of Sunsoft, Sun Mi¬ 
crosystems’ software subsidiary, was 
criticizing the Open Look user interface 
for not offering real interoperability be¬ 
tween applications. Open Look, like the 
Open Software Foundation’s Motif, is a 
graphical Unix interface based on the X 
Window System. 

Zander’s comments at the recent Xhi- 
bitton conference, like those of Micro¬ 
soft’s Bill Gates and Apple’s John Scul- 
ley, underscore how the major operating 
environments are beginning to agree on 
their role. Microsoft Windows, the Mac- 


The Go/Phoenix agreement means 
that machines based on Go’s prototype 
will be able to work with Microsoft’s pen 
extensions to Windows. This may repre¬ 
sent Go’s capitulation to the inevitable— 
the market appeal of PenWindows. But 
the agreement should also give the Go 
hardware design some independence 
from the success or failure of its Pen¬ 
Point operating system. 

Phoenix will produce a reference de¬ 
sign for the new Go machine prototype, 
making it available to those manufac¬ 
turers that wish to produce pen-based 
machines. Phoenix expects to announce 
a formal reference program within the 
next month or so. 

The market will determine which op¬ 
erating system to use, according to 
George Adams, vice president of oper¬ 
ations at Phoenix. Using PenBIOS, a 
manufacturer could choose to use either 
PenPoint or PenWindows, or go with a 
dual-boot design, Adams doubts, how¬ 
ever, that users would want to “switch 
back and forth” between the two sys¬ 
tems. 

With the help of the Phoenix reference 
design and dual-mode PenBIOS, manu¬ 
facturers are likely to start showing pro¬ 
totypes of the next generation of pen- 
based machines by fall Comdex, Phoe¬ 
nix officials said, and by spring Comdex 
1992, there should be a significant num¬ 
ber of new pen-based machines. How¬ 
ever, one big question manufacturers 
would not answer yet is how soon they 
might implement schemes that will run 
both PenPoint and PenWindows. 

—Ellen Uliman 


intosh, and Unix by way of X/Open Look 
and X/Motif are all addressing a similar 
set of functionality: GUIs, protocols be¬ 
tween windows, data exchange between 
applications, linked objects, multime¬ 
dia, and distributed processing across 
heterogeneous networks. 

It will be interesting to see how the 
major platforms go about implementing 
their tasks. The Mac and Windows are 
currently ahead of the X world in some 
respects, already delivering or promis¬ 
ing object linking and interapplications 
communication. But X/Open and X/Mo- 
tif were built on the idea of a networked 
system, giving the Unix world a major 
head start, m 

—Ellen Uliman 


NANOBYTES 


While IBM vice president Mi¬ 
chael Braun was talking primarily 
about home delivery of multime¬ 
dia, another IBM official apparent¬ 
ly sees corporations as the main 
target. “There is a clear trend to¬ 
ward the home market,” Peter 
Blakeney, 

IBM’s man¬ 
ager of market 
programs for 
multimedia, ac¬ 
knowledged, 
“because com¬ 
puters and tele¬ 
vision are com¬ 
ing together.” 
But the immediate potential for 
mixed digital media is in large, 
enterprise-wide systems, using 
image databases, video and voice 
mail, and document management 
systems, he said. □ 

Hewlett-Packard’s NewWave 

environment, which sits on top of 
Microsoft Windows, will now 
support Microsoft’s Object Link¬ 
ing and Embedding technology. 
This means that every Windows 
application that supports OLE 
will automatically be a NewWave 
application, too, HP says. Since 
NewWave is based on objects and 
application links as well as the 
concept of software agents, OLE 
represented a possibly competi¬ 
tive technology that could have 
split Windows applications into 
two camps: those supporting New¬ 
Wave and those supporting OLE. 
The upshot of this announcement 
is that developers of applications 
for Windows can include OLE and 
gain the extra benefits of New¬ 
Wave when operating in that 
environment. □ 

Lotus (Cambridge, MA) will 
bundle copies of Adobe Type 
Manager and 13 Adobe type¬ 
faces with all its Windows applica¬ 
tions, including the “real soon 
now” 1-2-3 for Windows and Free¬ 
lance Graphics for Windows. The 
font technology, which generates 
smooth, scalable text characters, 
will also show up in future re¬ 
leases of Ami Pro and Notes, 

Lotus said. ■ 


The Future of X Looks Like Mac, Windows 
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Introducing 
Vermont Views ‘ QV 

New, easy to use 
and only $199! 

Now, user interface development is easy to learn and easy to pay for! 


For the first time, you can get 
a full-featured, high-performance 
C-language interface develop¬ 
ment system at a truly affordable 
price, Vermont Views™ QV 
{Quick Version) offers a fast 
and powerful way to Include 
the dynamic, useful fea¬ 
tures of famous Vermont Views 
within a library of 123 func¬ 
tions. We've streamlined QV 
by eliminating some of the 
advanced and complex 
features many program¬ 
mers will never need. What 
QV gives up in advanced 
flexibility and control, it makes 
up for with simplified documen¬ 
tation, an easy-to-leam format, 
and incredibly fast results. And, 
for a limited time only, it comes 
with a price tag of just $1991 

Dramatically 
reduce your investment. 

V ermont Views QV was de¬ 
signed from the ground up to 
reduce your investment in both 
expense and learning time. With 
it. you’ll be able to create useful, 
professional user interfaces al¬ 
most immediately. We guarantee 
it! Vermont Views QV is the per¬ 
fect tool for the experienced C 
programmer who needs a quick 
way to create sophisticated, mod¬ 
em user interfaces. Or, for the 
programmer who is new to C. yet 
wants to become productive im¬ 
mediately! 

Try Vermont Views QV and 
you'll discover that it’s not a 
“watered down” version. In fact, 
the Designer, the interactive 
screen designer included with 
Vermont Views QV, allows fast ap¬ 
plication prototyping, code gener¬ 


ation, and total 
management of 
forms, menus, 
and fields. It lets 
you interactively 
create pull-down 
menus, data-entry 
forms with scrollable 
regions, choice lists, 
memo fields, and a wide 
variety of validated field 
types. The Designer 
includes DOS mouse 
support, exploding 
windows, shadow 
borders, plus radio 
and push buttons. Now you can 
quickly produce all those client- 
pleasing features that give your 
product that special edge I 

Vermont Creative Software 
offers a universal solution. 

Vermont Views QV provides 
the perfect solution for most 
single programmers developing 
under DOS. Other professional 
programmers may require the ad¬ 
vanced features of Vermont Views 
v3,0 with its C library of over 550 


functions. Vermont Views v3,0 
permits sophisticated control 
over things like key handling, 
linked list processing, keyboard 
control, international languages, 
string handling, memory man¬ 
agement, and application speed. 

Whether you work alone, or 
in a multi-programmer environ¬ 
ment developing in DOS. UNIX, 
XENIX. VMS, or OS/2, Vermont 
Views has a version to meet your 
needs. 

Use Vermont Views with any 
database that has C-language in¬ 
terface, such as Oracle, Informix, 
Btrieve, db_Vista and C-tree. 
Vermont Views is platform inde¬ 
pendent and you'll never have to 
pay any runtime fees or royalties. 


GUARANTEED FOR LIFE! 
Hfete so sure youll love Vermont 
Views and Vermont Views QV f that 
we make this iron-clad r money-back 
guarantee * If you're ever dissatis¬ 
fied , for any reason, return the prod¬ 
uct for a prompt, no-questions- 
asked refund. (All you have to do is 
assure us tftai our code has not been 
incorporated into any application J 


TO ORDER: 

Call or fax us and well ship by UPS immediately — satisfaction 
guaranteed! Vermont Views QV $249 $199 [Umlted time only) 

Free Demonstration Kit: If you're still not convinced, call or 
fax us for a free demo kit. Ask about our free, no-risk trial 
of Vermont Views QV or Vermont Views v3.0! 




800 - 848-1248 

Vermont 
Creative 
Software 


U.S. and Canada 

(Please mention 
“Offer 152”) 


Pinnacle Meadows. Richford, VT 05476 

Phone: (802) 848-7731 FAX: (802) 848-3502 

© Copyrljght 199 L Vermont Creative Software 



WITH 

DOS MOUSE 
SUPPORT! 








Some days you have 
all the time in the world. 
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When the pressure is on, pour 
on the speed. With Hewlett- 
Packard's new LaserJet IIFSi 
printer. A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 

With the LaserJet. IllSi, you're 
up to speed the moment you 
give the “print” command HP’s 
RISC-based formatter and the 
PCL5 printer language, with 
vector grapliics and on-the-fly 
typeface scaling, yield fast 


results. This printer also rep¬ 
resents a new standard for I/O 
performance with optional 
Network Printer Interface cards 
for either Ethernet orTbken Ring. 

The LaserJet mSi is specifically 
designed for shared-use environ¬ 
ments. Its high-volume paper 
handling features include two 
500‘Sheet input trays and a 
monthly duty cycle of 50,000 
pages. HP offers software- 
selectable language switching 


between PCL5 and optional 
Adobe* PostScript? For added 
versatility your options include 



Adobe and PostSfripl are registered trademarks of Adobt* Systems Int\ in the US- and other Countries. 



























And some days you need 
the newlTppm LaserJet IESi. 



an envelope feeder and two- 
sided printing. 

Beyond speed and efficiency, 
the LaserJet IHSi delivers the 
sharpest 300 dpi print quality 
yet. In fact, HP’s revolutionary 
combination of Resolution 
Enhancement technology and 
new microfine toner challenges 
the print quality of many 600 
dpi printers. 

The price of the new LaserJet 
IHSi, just $5,495* Ls as impressive 


as the work load it handles. If 
you ’re ready to pick up the pace, 
call 1-800-752-0900, Ext. 2067 
for more information on the 
fastest LaserJet printer and the 
name of your nearest authorized 
HP dealer. 

Whp% HEWLETT 

WLkM PACKARD 


* Suggested U5. 1 1st price:. ftISJOI Hewlett Packard Company PE 12 101 
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Objects At Your Fingertips. 





Now, if you want to develop applications 
for Windows 3.0, there’s a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
Smalltalk/V 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


Join us at the 

Smalltalk V DEV CON 

Smalltalk/V Developers Conference f 91 
September 1U3 1991. 

See our ad on page 286 


Smalltalk,'VWindows 


DIGITALK 


9841 Airport Blvd„ Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306 


Smalltalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders. 
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NCR Knows Notepads 

ANDREW REINHARDT 



YOU can't decide Ever since February’s unveiling of PenPoint 

_ ~ ■ from Go Corp., the world has waited impa- 

between PenPoint tiently for a tablet computer that would run the 

and PenWindOWS? The innovative proprietary operating system. In 

- the meantime, Microsoft has demonstrated its 

NCR System 3125 answer to PenPoint, an environment called 

~~ h th PenWindows, which is pen-aware yet supports 

mns POtllw _ existing Windows applications. 

Now, the wait for hardware is over. The sur¬ 
prise leadoff player is NCR, with a 386 pen-based portable that weighs less than 4 
pounds and will run either PenPoint or PenWindows. The NCR System 3125, 
expected to ship this month and list for $4400, will set a standard to meet or beat 
among the new wave of pen-input PCs. 

The System 3125 looks remarkably like a spiral notebook. It measures 8 l A by 
11 inches and is 1 inch thick, except for a cylindrical battery pack that attaches 
along the top edge of the machine and measures 1 % inches in diameter. There's 
no keyboard, of course, because the system is intended for pen-input applica¬ 
tions. Whether you're seated at a desk or walking around with the tablet cradled 
in one arm, you interact with it by writing on the screen with a cordless stylus. 

NCR plans to ship the System 3125 with PenPoint or PenWindows pre¬ 
installed, but the system's BIOS will run either operating system—or plain old 
DOS—without modification. You can't have both operating systems installed at 


the same time, however, because each 
needs to control the boot process. Since 
neither package is expected to ship before 
fall, NCR will initially provide beta ver¬ 
sions and upgrade them for free. 

Although PenPoint and PenWindows 
have built-in handwriting-recognition al¬ 
gorithms, they also permit third-party 
routines to be swapped in. NCR is using 
an algorithm codeveloped with Comput¬ 
er Intelligence. The software recognizes 
uppercase and lowercase block printing, 
and it’s faster and more accurate than the 
standard algorithms, NCR says. The sys¬ 
tem even recognizes handwriting when 
running DOS: The ROM-resident algo¬ 
rithm intercepts pen input and passes it to 
the system through the keyboard buffer. 

The tablet can be used in either portrait 
or landscape orientation, depending on 
what software you're running. PenPoint 
now works in portrait mode and PenWin¬ 
dows in landscape mode, but in the fu¬ 
ture, both will support either orientation. 

Power on the Move 

The brain of the System 3125 is Intel’s 
power-saving 386SL running at 20 MHz. 
The CPU is backed up with 16 k ilobytes of 
cache memory, 2 megabytes of RAM (ex¬ 
pandable to 8 MB), and 2 MB of flash 
EPROM (expandable to 8 MB), used as a 
sort of nonvolatile RAM disk. For more 
permanent storage, the tablet comes with 
either a 2G-MB hard disk drive or an in¬ 
dustry-standard IC memory card slot. 

The hard disk drive version weighs just 
under 4 pounds, and it uses a 2V£-inch 
PrairieTek drive with a 19-millisecond 
average access time. But if you want to 
save weight and prolong battery life—or if 
you want a removable storage medium— 
you can substitute a JEIDA/PCMCIA- 
compatible memory card reader for the 
hard disk drive. Configured with the card 
slot, the system weighs a bit more than 3 l A 
pounds. NCR will sell 2- and 4-MB flash 
memory cards now, and larger sizes when 
the technology permits. 

The design of the System 3125 is sleek 
and simple. Aside from the battery pack 
and mass-storage bay, it has only three ex¬ 
ternal features: an option slot, a bus ex¬ 
tension connector, and a pen garage for 
the stylus. The option slot on the left side 
of the system, for which NCR will publish 
an open specification, can hold a 9600- 
bps fax/2400-bps data modem (available 
from NCR for $695) or third-party de¬ 
vices, such as an external floppy disk 
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drive. NCR is working with Motorola to 
develop an RF modem for the option slot. 

The 180-pin universal bus extension 
connector on the right side of the system 
serves two roles. An included plug-in 
connector module offers four I/O ports: 
serial, parallel, keyboard, and external 
VGA display. These ports let you quickly 
convert the tablet into a desktop system, or 
attach it to a LAN or a printer. The inter¬ 
nal and external displays are visible at the 
same time. 

If you need even more desktop func¬ 
tionality, NCR will introduce, before the 
end of the year, a docking station that at¬ 
taches via the universal connector. This 
chassis will include floppy and hard disk 
drives, two full-size expansion slots, and 
a power supply that recharges the sys¬ 
tem's battery. Its price hasn’t yet been set. 
One possible use for the docking station is 
as a repository for an alternative operat¬ 
ing system: If you want to convert the tab¬ 
let from PenPoint to Pen Windows, forex- 
ample, you could load the new operating 
system off the hard disk. 

The pen garage is a little cavity on the 
front of the system with a hinged door. 
Typical of the thoughtful design of the 
3125, the system beeps at you i f you turn it 
off and don't return the pen to the garage. 
At $ 100 a pop for the special stylus, if s an 
accessory you don’t want to misplace. 

Dual-Purpose Display 

The most important element of the Sys¬ 
tem 3125 is its display, because, after all, 
it's used for both input and output of infor¬ 
mation. The LCD, which measures 8!^ 
inches diagonally, dominates the front of 
the system. It offers 640- by 480-pixel 
VGA resolution with 16 levels of gray and 
is unusually fast, NCR says, to avoid the 
ghosting typical of other LCDs. The dis¬ 
play is reflective, not backlit, partly to 
save power and weight, and partly be¬ 
cause the 3125 is expected to be used out¬ 
side often, where a reflective screen of¬ 
fers better contrast. Even indoors, the 
display is sharp and easy to read. 

The technology for making the screen 
an input device was codeveloped by NCR 
and Wacom, a company known for digi¬ 
tizing pads and stylus pointers. The panel 
uses an innovative electromagnetic design 
that doesn't require a screen overlay and 
doesn’t interfere with the LCD, a problem 
that has plagued earlier electromagnetic 
digitizers, NCR says. 

In the NCR/Wacom design, a capaci¬ 
tive grid is sandwiched behind the LCD 
panel, and the magnetic tip of the stylus 
“breaks” the grid to indicate its position. 
The magnetic field of the stylus is strong 


THE FACTS 


NCR System 3125 

without a hard disk drive, $4400 

NCR Corp. 

Workstation Products Division 
1601 South Main St. 

Dayton, OH 45479 
(800) 225-5627 
(513) 445-6160 

Circle 1170 on Inquiry Cord. 


enough for you to drag around the cursor 
without having to touch pen to screen. The 
pen’s action is only binary, not sensitive 
to varying levels of pressure, so you can’t 
achieve effects like variable line widths 
when using certain drawing packages. 

Power Play 

Power usage is a critical issue for mobile 
computers, and the System 3125 offers 
mixed results. Even though it uses the 
power-saving 386SL and doesn't have a 
backlit screen or floppy disk drive, the 
system's rated battery life of 4 to 6 hours 
isn't much more than some notebook PCs, 
And it’s shorter than the 8 hours promised 
by the Zenith Mastersport 386SL note¬ 
book computer. 

NCR responds that, based on typical 
usage patterns, the rated operating time is 
enough to last for a full day of work. If you 
have a longer shift, the removable battery 
pack makes it easy to swap in some new 
power during the middle of the day, al¬ 
though that means you have to buy an 
extra $90 battery. The battery pack uses 
five cylindrical nickel-cadmium cells and 
features a fast recharge time of 1 x h hours. 
The system can also run on AC power. 

One of the benefits of the 386SL is that 
sophisticated power management fea¬ 
tures (e.g,, slowing down the CPU speed 
and even shutting it off completely) are 
built into the chip. NCR has added some 
system-level tricks. For example, instead 
of shutting the system off, you can put it 
into a “deep sleep.” When the system is 
turned back on, it resumes exactly where 
it left off. But if it is left asleep for more 
than three to five days, depending on the 
amount of available battery power, the 
contents of RAM are automatically saved 
into flash memory. 

Chic and Sleek 

The System 3125 is targeted at service and 
blue-collar workers, a huge potential 
market that has not made wide use of 
microcomputers. PCs haven't penetrated 


these professions, despite their obvious 
utility , because they were too complex to 
use and because people who work stand¬ 
ing up cannot use a keyboard. With its 
groundbreaking GridPad, Grid Systems 
identified and helped build a market for 
pen-based systems in field automation. 

The NCR tablet represents a new gener¬ 
ation of machines that use more powerful 
processors than the GridPad and that em¬ 
ploy operating environments designed for 
pen computing. Grid and other compa¬ 
nies are expected to follow suit with 386 
machines. But it's still not clear exactly 
who will buy them. The market may be 
segmented by operating system: Pen¬ 
Point, with its easy-to-use “notebook” 
interface and applications developed for 
mobile computing, could dominate the 
“field workers” segment, while PenWin- 
dows, with its support for existing desk¬ 
top-oriented Windows applications, 
could become trendy with executives. 

By being first out of the gate, NCR 
could take an early lead in the market for 
second-generation pen-based systems, 
especially considering its established 
strength in the retail market. But the 3125 
is not without its drawbacks. Although it 
is smaller, lighter, and more powerful 
than the GridPad, it is not necessarily 
more responsive, because much of its ad¬ 
ditional horsepower is used to drive the 
more demanding operating environments 
it supports. 

I n tests with a prototype system, I found 
the handwriting recognition at times quite 
accurate and at other times maddeningly, 
inexplicably incorrect. Learning to use a 
pen-based system requires some training 
and practice. It’s also unfortunate that 
you have to choose between a hard disk 
drive and an iC card reader, because some 
people may want both. And I was a little 
disappointed in the battery-life specifica¬ 
tion, if only because I think that to be suc¬ 
cessful, a pen-based computer must be 
able to be used and left on for a full 8-hour 
shift without running out of juice. 

Overall, however, I was impressed by 
the sleek design, innovative technology, 
and durable construction of the NCR Sys¬ 
tem 3125. As usual, I was also struck by 
NCR's ability to partner with companies 
that can help it deliver state-of-the-art 
solutions before companies that try to do it 
al 1 by themselves. The System 3125 won't 
be the last pen-based computer to hit the 
market, but for now, it has established the 
standard to beat, m 


Andrew Reinhardt is a BYTE news editor 
in New York. He can be reached on BIX 
as *'are inha rdt. ” 
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A Whale of a System 



Still small, still light, 
the latest Brick 
sports a full-power 
486 heart 


Last year, I took an early look at Ergo Com¬ 
puting's Brick, a full-fledged 386SX system 
packed into a compact and technologically ad¬ 
vanced package (see Short Takes, June 1990), 
While 386SX-based systems are still popular, 
Ergo president Tom Spaulding told me that 
customers have been asking for cutting-edge 
computing power. Enter Moby Brick, 

Despite its terminally cute moniker, Moby 
is quite a system. Ergo has taken its unique 
technology and packed a full-fledged 486- 
based system into the identical 3^- by 8- by 
im-inch black granite-finish case. (If gran¬ 
ite offends your sensibilities, the case is also 
available in beige.) The total weight is just 834 
pounds. 

Alternative Portability 

Ergo has taken a different tack on portable 
computing. Many of today's “information workers” take work home with them at 
night. Regardless of the sociological implications, it's a reality of the 1990s. Why 
have a full PC in both your office and your home? You can have a keyboard and 
monitor in each location and carry Moby Brick between locations. It's light 



enough and small enough to fit in a regu¬ 
lation corporate briefcase, and you're as¬ 
sured of having all your applications and 
crucial files with you. (If you insist on a 
“genuine” portable computer, a small 
keyboard and LCD should be available 
about the time you read this. But you'll 
still need an AC outlet. Batteries aren't in¬ 
cluded—or available,) 

To eliminate the admittedly small task 
of plugging and unplugging keyboard, 
monitor, and AC connections, Ergo offers 
a $395 Docking Terminal. With a 180- 
pin edge connector hidden behind a door 
on the bottom of the system, Moby Brick 
brings all internal signals (including par¬ 
allel and serial ports) to the Docking Ter¬ 
minal and hooks up in seconds. You just 
drop it in. The Docking Terminal also 
handles another add-in card, which is per¬ 
fect for a network card at Moby Brick's 
office location, 

Moby Brick is available in several con¬ 
figurations. You can get it with a full- 
power 486/33 or opt for Intel's new 20- 
MHz 486SX. You can pack in up to 32 
megabytes of RAM and round out the sys¬ 
tem with hard disk drives that store up to 
510 MB. The prerelease system I tested 
was a 486/33 with 32 MB of RAM and a 
212-MB hard disk drive. And it was fast. 
The preliminary BYTE Lab benchmarks 
show that it equals or bests the fastest 
486/33 systems we've tested. 

Impressive Technology 
When I looked at the first Brick, I mar¬ 
veled at how Ergo packed everything into 
such a small case. That goes in spades for 
Moby Brick; a 486/33, large amounts of 
RAM, and a large hard disk drive gener¬ 
ate large amounts of heat. But the inte¬ 
grated design of Moby Brick takes care of 
all that heat. 

This isn't just a pieced-together clone. 
The he at-producing components of Moby 
Brick lay against a plastic pouch filled 
with an inert and nonconductive heat-sink 
liquid. The liquid wicks away the heat to 
the carefully designed extruded-alumi¬ 
num case. The entire case acts as a heat 
sink, and it gets only lukewarm to the 
touch. 

A thermostatically controlled tiny fan 
turns on only when needed—which isn't 
often. If you're used to the comparative 
roar of the fans in most desktop systems, 
working with Moby Brick is disconcert¬ 
ing. It's almost too quiet. 

There’s lots more technology to Moby 
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Finally, a fast, powerful text 
editor that integrates your 
favorite 
programming 
tools and uses 
no memory! 




Mouse support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular Expressions 
Small 70K, super fast 
DOS, UNIX/XENIX, FlexOS 
Also VEDIT $69, VEDIT Jr. $29 



FREE Evaluation Copy 
Call 1-800-45-VEDIT 


The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. Run not only popular com¬ 
pilers, but all of your favorite tools from 
within the editor. When shelling to DOS, 
VEDIT swaps itself and any desired TSRs 
out of memory to give you more memory 
than when you entered VEDIT. 

Only VEDIT gives you the advantages of 
a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language, it's small and 
lightning fast. Edit text and binary files of 
any size, even 100+ megabytes. Installa¬ 
tion is trivial; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 

Other features include multiple file editing, 
windows, unlimited keystroke macros, 
“hot keys”, context sensitive help, word 
processing, automatic indenting and total 
configurability. VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 

VEDIT PLUS adds a powerful "off the cuff” 
macro programming language, complete 
with source level debugging. 

VEDIT PLUS - $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview 

P.O. Box 1586, Ann Arbor, Ml 48106 

(313) 996-1299 * Fax (313) 996-1308 
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Brick than the case. This is a loaded ma¬ 
chine. An internal 2400-bps modem, 
dual serial ports, and a parallel port are 
standard. Also standard is extended VGA 
circuitry that gives noninterlaced resolu¬ 
tions of up to 1024 by 768 pixels and 
includes the Edsun Continuous Edge 
Graphics chip, which increases the ap¬ 
parent resolution of fonts and graphics 
through antialiasing. Ergo has included 
Edsun drivers for all popular applications 
and environments (including Windows 
3.0, of course) in Moby Brick. 

You would think that there wouldn’t be 
any more room left in the packed Moby 
Brick case. But surprise: A 16-bit AT add¬ 
in slot will take a three-quarter-length 
add-in card. If you’re willing to forgo the 
standard 3 l A-inch 1.44-MB floppy disk 
drive, that frees up an additional 8-bit 
slot. 

A Surprising BIOS 

One of the least apparent and most inter¬ 
esting parts of Moby Brick is its heavily 
customized BIOS, A large part of Ergo’s 
business is DOS extenders, and the com¬ 
pany has used an array of programming 
tricks to wring every bit of performance 
from the Chips & Technologies BIOS that 
runs Moby Brick. 

First of all, the BIOS is stored in flash 
ROM, which is easily reprogrammable 
remotely. When a new version of the BIOS 
becomes available, just call Ergo’s BBS 
and download the new BIOS directly to 
your Brick. 

There’s more. The BIOS includes an 
integrated disk cache. My preliminary 
tests showed it to be considerably faster 
than most add-on software caches (e.g., 
Microsoft’s ubiquitous SmartDrive). 
Even better, it works entirely in the high- 
memory area (HMA) between 640 and 
1024 kilobytes. 

And speaking of that mysterious 
HMA, Ergo has also tweaked the BIOS to 
give you a eontig uous 192-KB block in the 
HMA. (With most BIOSes, the HMA is 
filled with fragmented free areas.) With 
Quarterdeck’s QEMM (which is avail¬ 
able with Moby Brick), you can easily 
load TSR programs and device drivers 
into the HMA without the programming 
gymnastics usually required with most 
high-memory managers. 

Moby Brick’s BIOS has more sur¬ 
prises. You can make adjustments on all 
sorts of system parameters, including 
changing the speed of the system bus to 
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Moby Brick 

486/33 version, $4995 (with 
14-inch 1024- by 768-pixel 
noninterlaced monitor, $5595); 
486SX version, $3995 (with 
monitor, $4595) 

Ergo Computing, Inc. 

1 Intercontinental Way 
Peabody, MA 01960 
(800) 633-1925 
(508) 535-7510 
fax: (508) 535-7512 

Orels 11 69 on Inquiry Card. 


match it to an add-in board. (Not recom¬ 
mended for beginners.) 

On the software side, Ergo does not 
leave you high and dry. The company’s 
philosophy is to deliver a system that’s 
ready to run straight from the box. You 
can purchase it loaded with Windows 3.0 
and Adobe Type Manager or with Quar¬ 
terdeck’s Desqview 386 with QEMM. 
Ergo also sells most popular applications 
and will install them onto your personal 
Moby Brick. 

A Sensible Concept 

Tve liked the concept of the Brick from 
the f irst. W h i le portable computer manu¬ 
facturers are always touting the advan¬ 
tages of on-the-go computing, I find that 
most of my computing is done at fixed lo¬ 
cations. Even with a lightweight notebook 
computer, typing away on an airplane is 
just too much of a hassle. The Brick’s con¬ 
cept makes a great deal of sense. And with 
the evolution of this concept to Moby 
Brick, taking a loaded 486 system in my 
briefcase is the perfect way to travel. It’s 
also a natural for folks who need to travel 
with cutting-edge computing power for 
presentations or the like. 

But even i f you never need to move you r 
computer, Moby Brick is a classy system 
for a fixed location. Its technological so¬ 
phistication aside, it’s an elegant system 
that’s so quiet that you won’t even know 
it’s working. And it looks great. You can 
easily hide it under your desk, but I’d 
rather have it out in the open. ■ 


Stan Miastkowski is BYTE’s senior editor 
for new products . He can be readied on 
BIX as “stanm." 
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A RISCy Add-On for the LaserJet III 


E ven though the Hewlett-Packard La¬ 
serJet III is rated at eight pages per 
minute, it’s easy to slow it down to 8 min¬ 
utes per page when you start working with 
multiple fonts or heavy graphics. But the 
PacifiePage XL can restore the printer's 
performance to the level you expected 
when you bought it, and it can upgrade you 
to PostScript along the way. 

The PacifiePage XL combines Pacific 
Data Products' venerable PacifiePage PE 
Postscript-emulation cartridge with an 
accelerator card that incorporates 2 mega¬ 
bytes of additional memory and a 32-bit 
RISC-based Intel 960 microprocessor. 
This captures the tasks of PostScript in¬ 
terpretation and page building from the 
printer’s native 16-bit 68000 processor. 
The LaserJet’s brain is freed to deal with 
all its other chores (e. g., I/O hand! i ng and 
engine interfacing). The bottom line is a 
substantial speed increase: I found an im¬ 
provement of two to eight limes over HP’s 
own PostScript cartridge. 

A simple front page of a newsletter pro¬ 
duced with Ventura Publisher 3.0 for 
Windows took 2 minutes to print using the 
Pac i f ie Page X L card/ca rt r i dge com b in a - 
tion; it took 4 minutes using HP’s stand¬ 
alone cartridge. The page, which incor¬ 
porated a 114- by 2 l A-inch TIFF image 
and three PostScript fonts, took 8 minutes 
to print in standard HP Primer Command 
Language (non-PostScript) mode. Inter¬ 
estingly, because the PostScript screen 
fonts provided with the PacifiePage XL 
are modified Bitstream FaceLift fonts, it 
was possible to print in PCL mode. They 
are converted to bit-mapped fonts by the 
PC and downloaded to the printer. 

As intelligent as the PacifiePage XL 
is, however, it is not all-knowing. It can¬ 
not, for instance, detect another memory 
board in the printer's second slot, so add¬ 
ing one will not make the printer any 
faster. (Using the PacifiePage XL bun¬ 
dled with the 2 Plus 2 board, for example, 
had no effect on print speed with the sam¬ 
ple page.) And because the accelerator 


card has special interface circuitry, it will 
not work as such with any PostScript car¬ 
tridge except the PacifiePage PE. (When I 
used it with other cartridges, the board 
behaved as an ordinary 2-MB memory 
board, though. When I used it with the HP 
cartridge instead of the 2 Plus 2 board, I 
got the same 4-minute print time with the 
sample page.) 

I had a problem when running under 
Windows 3.0: Large or complex Post¬ 
Script files (e.g,, those that incorporate 
four or more PostScript fonts) can stall the 
PacifiePage XL. But a solution was at 
hand. I traced the problem back to Win¬ 
dows' infamous WIN TNI file. I mod¬ 
ified the printer time-out and device retry 
parameters, and the problem was gone. 

For all that it delivers, the PacifiePage 
XL's S999 price tag is a bargain. HP's 
stand-alone PostScript cartridge retails 
for $695, Toss in a 2-MB memory card 
(required for PostScript), and the price 


jumps past $999. And that’s not counting 
the speed advantage of the PacifiePage 
XL's accelerator board or the utility of the 
supplied screen fonts. 

—Robert E. Caiem 


THE FACTS 


PacifiePage XL 
$999 

System requirements: 
Hewlett-Packard LaserJet III, 
IIID, IIIP; or Illsi. 

Pacific Data Products 
9125 Rehco Rd. 

San Diego, CA 92121 
(619)552-0880 
fax: (619) 552-0889 
Circle 11 65 on Inquiry Card. 


Sprint Through Windows Development with Visual Basic 


E ven before I got the chance to try 
Microsoft's Visual Bask, rumors 
of the product were intriguing—a version 
of BASIC to program in Windows, a new 
visually oriented programming method, 
or an object-oriented BASIC. T wo of the 


three rumors turned out to be true, and the 
name “Visual Bask” is an apt description 
of this new programming language. Mi¬ 
crosoft’s code name for the product, 
Thunder, is also a good metaphor for the 
impact the language will have on pro¬ 


gramming for Windows, 

Visual Basic is Microsoft's first at¬ 
tempt to make Windows programming 
easy. Underlying it is a structured version 
of BASIC that is similar to QuickBASIC 
for DOS. It has a great many commands 
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Other PC software programs use map 
to display data, but only Strategic 
Mapping, Inc. provides the combination 
of power, ease of use and 
affordability that has 
made us the 
leader in desk¬ 
top mapping 
since 1984. 

Call us today for a 
free information Idt 
and demo disk. You’ll see 
why we were rated #1 by PC ffei: - 
and why MacUset give us their 
5 mice rating. 

CALL; 408/985-7400 
FAX: 408/985-0859 


Strategic Mapping, Inc. 

4030 Moorpark Ave., Suite 250 
San Jose, CA 95117 


Strategic Mapping is a registered trademark of Strategic 
Mapping, Jnc. ATLAS*S<}ftw*rc is a trademark of 
Strategic Mapping, Inc. ©1991 Strategic Mapping, Inc. 
All rights reserved. 

Circle 211 on Inquiry Cord* 


ATLAS*Software to manage their sales 
territories more efficiently - maximiz¬ 
ing protits. 

Site Selection — Citibank, Kaiser- 
Permanente, and Pizza Hut are taking 
the guesswork out of selecting new 
business locations by using 
ATLAS*Softwane. 


Distribution Planning — Federal 
Express, Miller Brewing and Coca-Cola 
are radically improving productivity' and 
efficiency with ATLAS* Software — 
making certain that deliveries are on 
time, and on budget. 

Research shows that 85% of' business 
databases contain critical location based 
information, yet most businesses fail to 
view their information geographically. 
With ATLAS*Software, you can visualize 
your database, and even print high quali¬ 
ty map graphics and database reports — 
adding sizzle to your presentations. 


ost business people still view 
maps as a tool used only for planning 
tilings like an RV vacation, or teaching 
geography to the kids. At Strategic 
Mapping™ we're helping businesses use 
maps to enhance their information 
systems. By linking maps to a database 
or spreadsheet on a personal computer, 
we’ve taken the classic model of an atlas 
into the 21st century. Now, over 
20,000 companies including many of 
the Fortune 500 - are 
using our ATLAS* 
Software to help make 
critical business deci¬ 
sions for a multitude 
of reasons. 


Target Marketing — Companies such 
as General Foods, Prudential Insurance 
and .American Express are leveraging 
their sales and marketing program 
dollars with ATLAS*5oftware by focus¬ 
ing on the right customers — in all the 
right locations. 


Sales Territory' Management — 

Sony, 3M and Eastman Kodak use 
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and functions, and it makes consistent 
and continual use of procedures, as well 
as including the familiar idiosyncrasies of 
BASIC. Any competent BASIC program¬ 
mer will rapidly be at home with it. 

The big change comes about in how Vi¬ 
sual Basic deals with the user interface 
and, more specifically, with program¬ 
ming for Windows. Unlike regular lan¬ 
guages—in which you design the pro¬ 
gram, write the code, and run the pro¬ 
gram—Visual Basic combines interface 
design and coding into one step. You 
create the interface interactively, drop¬ 
ping in text boxes, command buttons, 
radio buttons, check boxes, and other in¬ 
terface elements. You then define lists of 
properties for them {e.g., position, fonts, 
and colors). You plug in menus and care¬ 
fully position all the elements of the inter¬ 
face so that it looks right on-screen. 

To enter in the real code of the pro¬ 
gram, you dick on the items that issue the 
commands for each part of the program, 
such as menu selections. Visual Basic 


and flags errors as you type them in. One 
subtle but impressive feature of Visual 
Basic is that it automatically corrects cap¬ 
italization typos as you enter code into the 
code window. This saves a lot of frustrat¬ 
ing time making a program look right and 
automatically formats the program to 
look good when printed. 

Once you have entered the user inter¬ 
face and put in any necessary extra code, 
you can run the program from within the 
Visual Basic environment or create an 
.EXE file for use as a standard Windows 
application. Visual Basic includes some 
simple debugging tools within the envi¬ 
ronment to trace and step through a pro¬ 
gram and to set breakpoints. It also in¬ 
cludes many icons that you can use in your 
own programs. The on-line tutorial and 
help system are both invaluable—one 
when getting started, and the other when 
you're programming in Visual Basic. 

Programs you create with Visual Basic 


THE FACTS 


Visual Basic 

$199 

System requirements: 

DOS system running Windows 3.0. 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 
Circle 1164 on Inquiry Cord. 


can run on any system under Windows, 
but they require a run-time dynamic-iink- 
library file to be present on all systems 
where the program is running. This file is 
included with Visual Basic. 

Already, there has been a great deal of 
hype about Visual Basic, with people say¬ 
ing that it will let anyone program easily 
for Windows. This is not strictly true. It 
wil 1 let any programmer create programs 
for Windows quickly and easily. But Vi¬ 
sual Basic will not help an ordinary com¬ 
puter user produce a real Windows pro¬ 
gram. Somewhere underneath, you still 
have to write some BASIC code, and with¬ 
out some programming knowledge, you 
won'tget very far. 

What Visual Basic does is raise to a new 
level the quality of tools a programmer 
can use to design an application. Creating 
the user interface of a program, particu¬ 
larly one in a complex GUI environment 
like Windows, is a lengthy, arduous, com¬ 
plex, and often boring task for a program¬ 
mer. It is so easy to create the user inter¬ 
face for a Windows program using Visual 
Basic that it is 1 ikely to be used for the cre¬ 
ation of any Windows application where 
speed and power aren't issues. 

—Owen Underholm 


Business and Pleasure Mix in a Notebook 


brings up a code window for that item, 
into which you enter the appropriate 
BASIC code. 

Since Windows is an event-driven envi¬ 
ronment and many events can occur at any 
time, each item you place into the user in¬ 
terface can have many associated code 
subroutines, one for each possible event 
(e.g., key presses or mouse-clicks). The 
connecting code is automatically created 
by Visual Basic, which also tracks syntax 


s the first notebook computer from 
Philips Consumer Electronics, the 
Magnavox Metalis/286 does a good job 
of mixing business with pleasure. It’s so¬ 
phisticated, yet reasonably priced and 
easy to become friends with. 

Setting up the Metalis was straightfor¬ 
ward. Setup, Working, and Utilities disks 


are provided, and the instructions are 
clear. Geo Works Ensemble—a collection 
of icon- and menu-driven programs that 
work together to give you graphical multi¬ 
tasking applications—and a two-button 
mouse pen are bundled with the com¬ 
puter, adding to its versatility. 

In addition to the mouse port, the com- 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ Mother Board that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™ 4- i860—4860 J. 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 Mother Board with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability'? Because 
you’ll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you'll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including GAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 



By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard. we’ve created 
a way to exploit the power of the i860 to give 
you practical multiprocessing. In fact, i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860- 4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
* Socket for optional Intel Hirbo Cache 
485™and Weitek 4167 ■ 7 EISA I/O 
slots - 64-bit expansion slot for 
optional high-speed graphic frame 
buffer ■ 1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world's highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 


Hauppauge Computer Works. Inc. 
91 Cabot Court 
Hauppauge, NewYork 11788 
Telephone: 516-434-1600 
Fax: 516-434-3198 
In Europe (49) 2161-17063’ 

In Australia: (7) 262-3122 


Hauppauge/ 


Available ai your heal computer dealer 


Trademarks: OS/2: IBM - Intel 386, i486, i860 and Turbo Cache 485™: Intel Corp, - DOS and Xenix: Microsoft Carp* - 4860,4860 MotherBoard: Hauppauge 
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puter has the usual serial and parallel 
ports, as well as ports for a keyboard and a 
VGA monitor. I used the Metal is with an 
external modem, but you have the option 
of installing a 2400-bps internal modem 
for $399. When fully charged, the nickel- 
cadmium battery powers the Metalis for 
up to 3 hours; an auxiliary battery, which 
Magnavox says will run for 20 minutes, 
lets you replace the nickel-cadmium bat¬ 
tery without turning off the computer. A 
standby mode lets you conserve battery 
power. 

Measuring the normal notebook size of 
8Vi by 11 by 2 inches, the Metalis natu¬ 


rally has a compact keyboard, but one that 
I found easy to use. The keys have just the 
right feedback for my touch, although 
they were reminiscent of typewriter keys, 
clicking lightly along as 1 typed. Place¬ 
ment of the cursor and edit! ng keys is more 
intuitive than on some small keyboards 
Fve dealt with, and it didn’t take me long 
to feel at home using them. 

The Metalis/286's paper-white backlit 
VGA LCD screen is dearly a plus, in spile 
of an uneven, spotty appearance. While I 
was indoors writing this piece next to the 
glass wall overlooking my deck, the sun 
was doing some serious disappearing be- 


THE FACTS 


Magnavox Metalis/286 

$2699 

Philips Consumer Electronics Co. 
One Philips Dr. 

P.O. Box 14810 
Knoxville, TN 37914 
(BOO) 882-1888 
(615) 521 “4499 
fax: (615) 521-4330 

Circle 1166 on Inquiry Card, 


hind clouds and then popping out again 
with a determined brightness. At no time, 
whether the day was cloudy or bright, did 
1 have difficulty seeing the display. 

My major complaint about the Metalis 
has to do with the back port cover. While 
the left- and right-side port covers flip out 
and down, you have to remove the back 
cover—a frightening demand if you’re ab- 
sentminded, since its smallness and gray 
color camouflage it beautifully. 

My second major complaint abruptly 
disappeared. When I first used the Me¬ 
talis, it ran with a continous and annoy¬ 
ingly loud sound, as if it were constantly 
grinding away at saving a file. The noise 
stopped quite suddenly the day T sat down 
to write this critique, however, giving me 
a machine that ran silently. As Magnavox 
advertises: Smart. Very smart. 

—Carol J. Swartz 


Tape Backup Handles up to 700 Miserly Megabytes 


H igh-capacity hard disk drives aren’t 
unusual anymore: 330-MB, 512- 
MB, or even bigger drives are commonly 
found in LAN file servers—or even in the 
systems of those ever-elusive power us¬ 
ers. Losing hundreds of megabytes of ap¬ 
plications and data to drive failure can be 
an unmitigated disaster, so having a reli¬ 
able backup system (and, of course, using 
it) is an absolute necessity. 

Low-priced tape backup drives that 
handle up to 250 MB or so of data are com¬ 
mon these days, but once you venture into 
a higher range, the choices get more lim¬ 
ited and much more expensive. 

Colorado Memory Systems, the com¬ 
pany largely responsible for developing 
the first low-capacity tape backup sys¬ 
tems, has entered the high-capacity fray 
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Microsoft Project For Windows. 

In An Independent Study? It Took 50% Longer To 
Complete A Project Than CA-SuperProject. 




CA-SuperProject. 

With More Efficient Scheduling Ai£omthms> It Helps 
Y ou Bring Projects In On Time And On Budget, 



identical Project Different Project Manage 
Can You Spot The Difference? 


Tficiency. Accuracy. Dependability. 

Required skills for any project manager. But not 
as common as you’d think. In a recent 
independent study of the five leading pro¬ 
ject managers-all scheduling the same 
project—the completion dates varied by as I 


CA-Supf.rProject 


CA90s 


much as five months. 

-hcwnMco CA-SuperPro|ect® finished first in 214 | 

working days. Microsoft* Project finished 4 


ist in 323 working days. 

That’s why serious project managers trust CA-SuperProject. manager, the difference will 
: offers more efficient scheduling algorithms, better manage- be obvious. 


ment of resources and gives you comple¬ 
tion dates you can bet your career on. It’s 
also incredibly easy to use. You can create 
projects in minutes. 

And with a few dicks of the mouse, you’ll have pre¬ 
sentation quality Gantt, PERT, Cost/Resource and 
Work Breakdown charts. 

So call 1-800-645-3003 today to find out the location 
of your nearest dealer. Because once you’ve worked 


s 


with the most-efficient project 
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i m ] Computer Associates International, Inc., 711 Stewart Avenue, Garden City, NY II530-4W, All trade names referenced are the trademarks or registered trademarks of their respective companies. 
March 1991 study published by ISoft Decision. Inc„ including CA-SuperProject 2.0, Microsoft Project For Windows, Symantec’s Timeline 4 A ABT Project Workbench and Setter's Project Scheduler-5. 
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with the QFA-700 drive. While it doesn't 
have a clever name like the company's 
low-end Peanut drive, it’s a unique hybrid 
of proven technology coupled with cut¬ 
ting-edge compression technology—at a 
comparatively low price. Using the latest 
long-length versions of the venerable DC- 
600-series tapes that have been available 
for years, along with hardware compres¬ 
sion, the QFA-700 can store up to 700 MB 
on a single tape. 

Fve used Colorado Memory Systems 
drives for years and have never had any 
problems with them. They are solidly 
built, with a minimum of moving parts for 
high reliability. The same can be said for 
the QFA-700. Although it’s larger than 
drives that use the small DC-2000 tapes, 
it still fits nicely in a standard half-height 
drive bay. It’s also available as an external 
system if you don’t have a free drive bay or 
if you want intermachine portability. 

The secret of the drive's capacity is the 
full-length add-in controller card that 
uses the STAC compression chip. The 
STAC chip has been proven i n a number of 
applications, including other Colorado 
Memory Systems drives. It's also respon¬ 
sible for some respectable speed. The 
QFA-700 backs up about 10 MB per m in¬ 
ute. That's competitive with many other 
drives (often faster), including the high- 
end digital audiotape drives. And you can 


set up automatic backups for system-idle 
times. 

As you might expect, the actual degree 
of compression you get varies by the type 
of file. I found that it ranged from a high of 
about 3,5 to 1 (for spreadsheet files) to a 
low of 1.5 to I (for. EXE files). And, nat¬ 
urally, my already-compressed archive 
files didn't compress any further. 

If you * ve ever used a Colorado Memory 
Systems drive, the software interface will 
be familiar. Numerous partial and full 
backup options are available; just follow 
the directions on-screen. The only prob¬ 
lem I had was software installation, but 
that was a function of my loaded system. 

The hardware compression board re¬ 
quires dual interrupts and DMA chan¬ 
nels, and the automatic installation was 
not able to detect that my caching hard 
disk drive controller was using one of the 
DMA channels that the QFA-700 wanted 
to use. I had to experiment a bit with the 
manual installation, bull was finally able 
to find a free DMA channel. (A word to 
the wise: If your system is loaded with 
add-in boards and peripherals, a system 
diagnostic program like Chedclt or Sys¬ 
tem Sleuth can ease installation.) 

A tape backup system like the QFA-700 
will be used in a variety of machines, and 
the folks at Colorado Memory Systems 
provide lots of options. The DOS software 


that comes standard with the unit is com¬ 
patible with Novell, 3Com, and PC Net 
LAN software. And they have not forgot¬ 
ten Unix aficionados; backup software 
for Unix and Xenix is available. 

The QFA-700 drive is a logical middle 
ground between the ubiquitous low-end, 
low-capacity tape backup systems and 
the high-capacity, high-cost systems. It's 
a proven technology, and on a cost-per- 
megabyte basis, it simply can't be beat. 

—Stan Miustkowski 


THE FACTS 


QFA-700 

$1199; external version, $1498; 
TC-02 controller, $399.95; 
TC-02M controller (for Micro 
Channel), $499.95; Unix/Xenix 
backup software, $199.95 

System requirements: 

IBM AT, PS/2, or compatible. 

Colorado Memory Systems, Inc. 
800 South Taft Ave. 

Loveland, CO 80537 
(303) 669-8000 
fax: (303) 667-0921 
Circle 11 67 on Inquiry Card. 


Multimedia Window Dressing 


O ne of the reasons the Mac took an 
early lead over the PC in the prom¬ 
ised land of multimedia was that it had 
graphics and audio capabilities built in. 
This was not so with the PC. You couldn't 
use devices without device drivers, and 
writing them is not for the faint-of-heart 
beginning programmer. The emergence 
of Windows 3.0 helped the situation, but it 
didn't go far enough. 

Enter multimedia extensions to Win¬ 
dows, laughing. Software developers who 
have the Microsoft Multimedia Devel¬ 
opment Kit (MDK) can write to the gen¬ 
eralized Media Control Interface using 
ordinary ASCII command strings or Win¬ 
dows messages. For more detailed con¬ 
trol, you can use lower-level services for 
applications involving MIDI, CD audio, 
Autodesk Animator movies, joysticks, 
and videodisks. Conversely, multimedia 
presentation authors can work at a higher 
level. New versions of authoring packages 
like ToolBook handle the media inter¬ 


faces internally, although you still need 
to learn about MCI control strings. 

Along with the extra device support of 
multimedia extensions come additional 
hardware requirements. And, naturally, 
the requirements for developing multi- 
media applications are even greater. You 
must consider subtleties as well. Not ev¬ 
ery CD-ROM drive is up to the throughput 
requirements of multimedia applications. 
Only newer drives with internal look¬ 
ahead buffers (e.g., the Tandy CDR- 
1000, Hitachi CDR-3650, Sony CDU- 
541, or Toshiba XM-3201B) will do. In 
the beta version of the MDK, the only 
waveform audio card supported is the 
Sound Blaster, and the only 256-color 
graphics card supported is the Video 
Seven card with 512 kilobytes of R AM. 

Multimedia extensions support high- 
quality MIDI equipment (e.g., the Ro¬ 
land LAPC-id), as well as the low-qual¬ 
ity MIDI music you can eke out of the Ad 
Lib-compatible part of a Sound Blaster 


card. You can add and use a videodisk 
player (e. g., the Pioneer LD-V420G), You 
can also add video-frame-capture hard¬ 
ware, but it isn't yet supported by multi- 
media extensions. You’d use it outside of 
Windows to create bit maps and movie 
files to be played within Windows. 

The MDK comes with a few simple but 
serviceable data-preparation tools. The 
Convert tool reads a wide variety of wave¬ 
form audio, bit-mapped graphics, graph¬ 
ics palette, and MIDI formats, and it 
writes to the rather smaller variety of for¬ 
mats useful in multimedia Windows. The 
FileWalk utility helps you sort out the var¬ 
ious chunks in a RIFF file. 

A Mac-based movie converter prepares 
Director files for use under Windows. 
The BitEdit and PalEdit tools offer primi¬ 
tive color bit-map editing facilities. For 
serious editing, you’d use a more power¬ 
ful program, like Adobe Photoshop on the 
Mac or PhotoStyler under Windows. 

WaveEdit provides you with simple 
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PC Graphics for Everyone! 


Amazing special effects 

* envelope (warp) text and graphics 

* simulate 3D with perspective function 

* extrude to give depth to text/graphics 

* blend between shapes and/or colors 

Incredible type control 

* over 150 fully scalable outline fonts 

* see exact fonts on-screen 

* paragraph and multi-column text 

* import ASCII text files 

* fit text to a curve 

* create your own fonts or symbols 

Superb value 

* over 4000 symbols and clipart images 

* dotted and dashed line styles 

* over SO arrowheads 

* dozens of vector and bitmap patterns 

* free Pantone* license 

* 24 bit color supported 

* 31 import/export filters 

* CorelTRACE - batch autotrace utility 

* MOSAIC - visual file manager 

* WFNBOSS - typeface converter 


Cat! customer service: (613) 728-8290for information and a free demo disk 

& * tankine, Iftc. 'a chcck-sJondanl trademark for color reproduction and ne product cm maJeruil.s. 
L fanidna MS-WINDOWS JjQ 
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Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 


'The ServerJet is the smoothest and most practical 
way I know to share a LaserJet. " Frank j. Denier, Editor 

PC Magazine, 1/15/91 


Here's how you and your co¬ 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 

It'S called SimplAN Ser\’erJet. 

Simply plug the ServerJet into the 
'Optional I/O’ slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 

No more wandering down the hall 
with floppy in hand. 

Or borrowing someone else’s 
LaserJet. 

Or wasting time waiting to print. 


The ServerJet is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 

To order your ServerJet or for more 
information call ASP at: 

800 - 445-6190 


ASP COMPUTER PRODUCTS, INC. 

1026 W. Maude Avenue, Suite 305 

Sunnyvale, California 94086 

Phone: 408-746-2965 • Fax: 408-746-2803 


NEWS 



waveform recording, playback, and edit¬ 
ing-enough to use the 12-kHz monaural 
capabilities of the Sound Blaster board. 
For higher-quality waveform prepara¬ 
tion, you’d want a digital audiotape drive 
and something like a Turtle Beach 56-KB 
card and Turtle Beach SoundStage soft¬ 
ware. Alternatively, you could use Digi- 
Design AudioMedia on a Mac. Of course, 
if you want professional-quality sound, 
you may wind up hiring a professional 
sound studio. There’s no substitute for 
good equipment operated by experts. 

A glaring omission in the MDK is its 
lack of a MIDI editor. It also doesn’t have 
much of a MIDI player. To prepare MIDI 
music, you’ll need a MIDI controller (a 
MIDI keyboard or other instrument), a 
sound module (for synthesized or sam¬ 
pled sounds), a MIDI compatible with the 
Roland MPU-401, and sequencing soft¬ 
ware. 

If things go as expected, multimedia 
PCs in the $2000 range and multimedia 
upgrade kits for under $700 will be avail¬ 
able soon from Tandy and other vendors. 
Multimedia Windows is the first step to¬ 
ward a standard way to write applications 
that work properly on every vendor’s mul¬ 
timedia PC. ■ 

—Martin Heller 


THE FACTS 


Microsoft Multimedia 
Development Kit 

$500 

System requirements: 

A 10-MHz 286 with 2 MB of 
RAM; a VGA adapter and 
monitor; a 3V^-inch 1.44-MB 
floppy disk drive; a 30-MB hard 
disk drive; a mouse; a CD-ROM 
player with audio outputs; 

8-bit, 11-kHz waveform audio 
inputs and outputs; a music 
synthesizer chip and MIDI 
ports; an on-board analog audio 
mixer; and serial, parallel, 
and joystick ports. 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 

Circle 1168 on Inquiry Card. 


SimpLAN & ServerJcl are trademarks of ASP Computer Products. Inc. / HP LaserJet is a registered trademark of Hewlett-Packard Co. 




SO B YTE • AUGUST 1991 


Circle 31 on Inquiry Card 


























I MAGAZINE 


Dolch. 

ROAD-POWER FOR THE BEST OF US 


Dolch Computer Systems • 372 Turquoise Street • Milpitas, CA 95035 *Tel: 408-957-6575 • Fax: 408-263-6305 


u Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few files 
.. . everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
its 420 MB HD , I still had plenty of 
room left and it screamed through 
everything at 14.5MIPS!” 

“My Dolch P.A.C. is setting new 
‘rules.’ It’s portable, fast and I still can 
add 4 full-size internal expansion 
cards. Wow!” 

“You have to see the brilliant 
display — I mean really see it. TFT is 
the latest color technology , that’s fully 
VGA compatable.” 

“Hey! Don't take my word for 
it. Experts like PC] Magazine 
judged my Dolch P.A.C. 

to‘. . . outclass all other 
portables' and picked 
Dolch three years in a row as 
Editors' Choice!” 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. . . clearly the best PC you 
can buy today , and it happens to have 
a handle. Get a lot more work 
done—where and when you want.” 
Why Wait?.. .Call today. 

1 -800-544-IP AC 

In Canada call Laptech 1-800-561-4527 


EDITORS 


CHOICr 


1989 


1990 


“My Dolch 486' 
is awesome.. 


™286, 386SX, 386DX, ami 486 are registered trademarks of Intel Corporation 


Circle 80 on Inquiry Card. 
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WHAT'S NEW • SYSTEMS 


Slimline 

Sophistication 

A slimline unit with a 
small footprint, the 16- 
MHz Sensor SP-386SX is a 
complete system that includes 
Windows 3.0 and a number 
of software packages loaded 
on the hard disk drive. It 
also has an interactive on¬ 
screen tutorial. 

The Sensor SP-386SX 
features a 40-MB hard disk 
drive, a 3^-inch floppy 
diskdrive, 2 MB of RAM 
(expandable to 8 MB on the 
motherboard), and a 2400- 
bps internal modem. The 
system includes Super VGA 
with 512 KB of video 
RAM, 1024- by 768-pixel 



The Sensor SP-386SX *s slimness hides a system packed with 
features. 


resolution, and a 14-inch 
EVGA monitor. The monitor 
supports all popular VGA 
modes, according to the 
manufacturer. Other fea¬ 
tures include a mouse; serial, 
parallel, and analog ports; 
two 16-bit expansion slots; 
and a 101-key keyboard. 
Price: $1995. 

Contact: Samsung Infor¬ 
mation Systems America, 
Inc., 3655 North First St., 
San Jose, CA 95134, (800) 
446-7002 or (408) 434- 
5400; fax (408) 434-5653. 


Security 
in a Notebook 

T he password-protected 
NBS-386S notebook 
computer from Fora comes 
with 1 MB of RAM (expand¬ 
able to 5 MB), 64 KB of 
ROM, a 3 l A -inch floppy disk 
drive, an optional 20“ or 
40-MB hard disk drive, ports 
for an external VGA display 
and a keyboard, and parallel 
and serial ports. 

The NBS- 
386S has a paper- 
white backlit 
LCD screen and a 
BIOS-controlled 
sleep mode. It 
supports OS/2, 
Unix, Xenix, and 
NetWare, as well 
as Windows 3.0. 
Price: $2995. 
Contact: Fora, 
Inc., 3081 North 
First St., San 
Jose, CA 95134, 
(800) 367-3672 
or (408) 944- 
0393; fax (408) 
944-0392. 

Circle 1272 
on Inquiry Card. 


Take the Office 
in a Briefcase 

T he Office, a portable 
system for those on the 
go, is based on the Tangent 
Model 320N notebook com¬ 
puter. A 20-MHz 386SX 
unit with 2 MB of RAM and 
a 387SX math coprocessor, 
the Office includes a Motor¬ 
ola 8000 portable phone, a 
2400-bps pocket fax/modem, 
and a briefcase that has 
room for the optional Canon 
BJ10E printer, as well. 

The computer features a 
backlit supertwist LCD with 
640- by 480-pixel resolution 
and an external VGA monitor 
connector. The unit also 
has an internal 3 !4-mch flop¬ 
py disk drive, a Conner Pe¬ 
ripherals 20-MB hard disk 
drive, an external keyboard 
connector, and one parallel 
and two serial ports. 

Price: $3995. 

Contact; Tangent Com¬ 
puter, Inc., 197 Airport 
Blvd., Burlingame, CA 
94010, (800) 223-6677 or 
(415) 342-9388; fax (415) 
342-9380. 

Circle 1273 on Inquiry Card. 


Circle 1271 on Inquiry Card. 



Fora f s first notebook computer , the 
NBS-386S has password protection and 
an offer for SafeLink software. 


A 286 with 
Growth in Mind 


ead i ng Te ch nolog y 1 s 
1 5500AT 12-MHz 286 


system offers performance 
to grow with your needs. 
Outfitted with HyperDOS 
and DOS 4.1, the system also 
has Lotus Works installed 
on the hard disk. 

The 5500AT comes with 


1MB of RAM, a 40-MB 
hard diskdrive, 5*4- and 
3!4-inch floppy disk drives, a 
VGA monitor on a tilt-and- 
swivel base, a Microsoft- 
compatible mouse, and a 
101-key keyboard. You set 
the system to run at 8 or 12 
MHz using the turbo button 
on the front of the case. 

Growth to 4 MB of mem¬ 
ory is simple via easy-to-in- 
stall SIMMs. Four expan¬ 
sion slots and a socket for a 
math coprocessor are pres¬ 
ent. Ports include two serial 
and one parallel. 

Price: $1199. 

Contact: Leading Technol¬ 
ogy, Inc., 10430 Southwest 
Fifth St., Beaverton, OR 
97005, (800) 999-5323 or 
(503) 646-3424; fax (503) 
626-7845. 

Circle 1274 on Inquiry Card. 


A Platform for 
a Workstation 

A small-footprint desk¬ 
top system from Astrix, 
the Platform is a 3 3-MHz 
486 PC/workstation. The 
unit includes 128 KB of 
cache memory, 1 MB of 
RAM, an Intelligent Drive 
Electronics controller card, 
and a 3 Vi- or 5 “4-inch flop¬ 
py disk drive. Additionally, 
the Platform has one paral¬ 
lel port and two serial ports. 
Price: $1991. 

Contact: Astrix Computer 
Corp., 1546 Centre Pointe 
Dr., Milpitas, CA 95035, 
(800) 445-5486 or (408) 946- 
2883; fax (408) 946-1610. 
Circle 1275 on Inquiry Card. 
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CAD, Windows 3.0, and true color 
applications are all possible with the 
Cobra graphics controller. 


A Board 
to Remember 

T he OS/R AM32plus 
memory card automati¬ 
cally configures itself for 
16- or 32-bit operation. Com¬ 
patible with all operating 
systems and programs, the 
card provides from 2 to 128 
MB of extended and ex¬ 
panded memory in one slot. 

OS/RAM32plus uses 1-, 
4-, and 16-MB SIMMs for 
various memory combina¬ 
tions. Its single-chip interface 
handles 128 MB at the high¬ 
est data rate supported by 
Micro Channel architecture. 
Price: $349 without 
memory. 

Contact: Capital Equip¬ 
ment Corp., 76 Blanchard 
Rd., Burlington, MA 
01803, (800) 234-4232 or 
(617) 273-1818; fax (617) 
273-9057. 

Circle 1276 on Inquiry Card. 


Apex 

for Mac Math 

S econd Wave’s Apex, a 
plug-in math copro¬ 
cessor board for the Mac 
LC, performs at 16 MHz. 
Based on Motorola’s 68882 
math coprocessor chip, the 
triangular Apex plugs into 
the Processor Direct Slot of 
the LC. The board acceler¬ 
ates math-intensive tasks 
such as CAD, graphics, and 
spreadsheets by five to 10 
times, the company says. 
Price: $249. 

Contact: Second Wave, 
Inc., 9430 Research Blvd., 


One Board, 

Multiple 

Personalities 

T he Volante Multi-Per¬ 
sonality Series of graph¬ 
ics coprocessor boards lets 
you tailor the graphics capa¬ 
bility of your AT. With 
snap-on modules, the 
ATI 100 can conform to 
your changing requirements. 
Graphics software compati¬ 
bility includes X Window 
System, Super VGA, TIGA, 
8514/A, and Windows. 

The basic board—the 
ATI 100—uses the true-color 
module for a 1024- by 768- 
pixel resolution. For 1280- 
by 1024-pixel resolution, 
you remove the ATI 100 mod¬ 
ule and snap on the 3- by 2- 
inch AT1300 daughterboard. 
If you need still higher res¬ 
olution, you can get it with 
the AT1600 daughterboard. 

A snap-on VGA daugh¬ 
terboard featuring the Tseng 
Labs VGA chip is an op¬ 
tion, as are an upgrade in re¬ 
fresh rate from 60 Hz to 72 
Hz and the TMS34082 float¬ 
ing-point coprocessor. 

Price: ATI 100, $2995; 
AT1300 or AT1600, $3995; 
AT 1300 or AT 1600 module 
only, $900. 

Contact: National Design, 
Inc., Houston Building, Suite 
203, 9171 Capital of Texas 
Hwy., Austin, TX 78759, 
(512) 343-5055; fax (512) 
343-5053. 

Circle 1280 on Inquiry Card. 


The self-configuring OS/RAM32plus provides up to 128 MB 
of extended and expanded memory in one slot. 


Echelon II, Suite 260, Aus¬ 
tin, TX 78759,(512) 343- 
9661; fax (512) 343-9663. 

Circle 1277 on Inquiry Card. 


Memory on a 
Motherboard 

O ne of many features on 
Cache Computers’ 
Cache386-40 motherboard 
is AMD’s 386 processor. 

The board has up to 256 KB 
of write-back cache memory, 
up to 32 MB of on-board 
memory via 4-MB SIMMs, 
and up to 64 MB of mem¬ 
ory with an optional expan¬ 
sion card. It also has a flop¬ 
py disk drive controller, 
interfaces for one parallel 
and two serial ports, and a 
32-bit expansion slot. 

Price: $900. 

Contact: Cache Com¬ 
puters, Inc., 46714 Fremont 
Blvd., Fremont, CA 94538, 
(415) 226-9922; fax (415) 
226-9911. 

CircU 1278 on Inquiry Card. 


Based on the 
AMD 386processor , 
the Cache386-40 works 
with Unix or CAD workstations. 


Refreshing 
Color Control 


A graphics controller ca¬ 
pable of multiple resolu¬ 
tions, the Cobra Elite 16 
performs well in CAD and 
Windows 3.0. Add VMi’s 
RenderReady technology in 
support of true color, and 
you have the Cobra Elite 
Spectrum. 

The Cobra Elite is capa¬ 
ble of 1024- by 768-pixel res¬ 
olution with 70-Hz and 60- 
Hz refresh rates and 800- by 
600-pixel resolution with a 
56-Hz refresh rate. You 
choose the refresh rate you 
need for your application. 
The board includes 1 MB of 
DRAM, upgradable to 2.5 
MB with an optional 
DRAM kit. An optional 
snap-on VGA daughtercard 
provides VGA pass-through 
capability. 

Price: Cobra Elite 16, 

$1395; Cobra Elite Spec¬ 
trum, $1795. 

Contact: Vermont Micro¬ 
systems, Inc., 11 
Tigan St., Winoo¬ 
ski, VT 05404, 

(800) 354-0055 or 
(802) 655-2860; fax 
(802) 655-9058. 

Circle 1279 
on Inquiry Card. 
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Sonnet's FontCard NTX increases the LaserWriter UNIX's 
capabilities. 


New Fonts 
for Your 
Apple Printer 

pple LaserWriter 
IINTX users now have 
access to an additional 25 
PostScript fonts. FontCard 
NTX, which plugs directly 
into a font-expansion connec¬ 
tor on the LaserWriter 
UNIX's controller board, 
stores its collection of head¬ 
line and other typefaces in 
ROM. Bundled with each 
card are Adobe Type Man¬ 
ager software and Mac ver¬ 
sions of the PostScript fonts, 
FontCard NTX includes 
bit-mapped versions of the 
25 fonts, which you can in¬ 
stall on each Mac attached to 
the network. Once the fonts 
are installed, you can print 
them as scalable outline 
characters. The fonts in¬ 
clude 14 headline fonts 
from different type families, 
five Helvetica fonts, four 
Adobe Garamond fonts, and 
two Tekton fonts that simu¬ 
late hand lettering for 
drawings* 

Price: $595* 

Contact: Sonnet Technol¬ 
ogies, Inc*, 18004 Sky Park 
Cir*, Suite 260, Irvine* CA 
92714, (714) 261-2800; fax 
(714) 261-2461 * 

Circle 1285 on Inquiry Card. 



V 

Add Sound 
to Your PC 


S oundByte, an audio re¬ 
cording and playback 
unit, captures and digitizes 
sound for the PC. The unit 


lets you attach high-quality 
sound files to multimedia 
and educational programs, 
business applications such as 
spreadsheets, and game- 
ware. Compatible with DOS 
and Windows, SoundByte 
can take audio input from a 
microphone or hi-fi equip¬ 
ment, compress files in real 
time, and store them on 
your computer's hard disk 
or on a network server. The 
unit plugs into the parallel 
port. 

Price: $249*95, 

Contact: Meridian Data, 
Inc., 5615 Scotts Valley Dr,, 
Scotts Valley, CA 95066, 
(408) 438-3100; fax (408) 
438-6816, 

Circle 1206 on Inquiry Card. 


Network 

Security 

Personalized 

n add-in controller 
board and card reader 
provide security for PC 
workstations and networks. 
The Secureeard Network 
Security System provides 
multiple levels of protection 
against viruses, data theft, 
and unauthorized access. 

The Personal Secureeard 


reader configures and acti¬ 
vates the system when you 
insert your programmed 
credit-card-size Secureeard 
into it* Both the reader 
and the card can be pro¬ 
grammed to limit access to a 
local disk, peripherals, and 
the network. 

The system features the 
Run Time Security Subsys¬ 
tem; Intermission Lock¬ 
out; and built-in memory, 
which lets the system run 
without consuming any PC 
memory* Personal Secure- 
card requires a full-size ex¬ 
pansion slot and an internal 
storage drive bay* 

Price: $995* 

Contact: Datamedia 
Corp., 20 Trafalgar Sq., 
Nashua, NH 03063, (603) 
886-1570; fax (603) 886- 
1782* 

Circle 1287 on Inquiry Card. 


SpeedScan 
Offers Flexibility 
as Well as Speed 

A new keyboard-scan¬ 
ning option is available 
for people who are physi¬ 
cally disabled. For use with 
one or two switches, 
SpeedScan lets you scan 
a keyboard image on your 
screen at your own speed; 


you can scan from the top 
or from the bottom in the op¬ 
posite direction. 

The layout of the key¬ 
board is based on how often 
you use a particular letter 
or symbol* The keys for spac¬ 
ing, shifting, and erasing 
are readily available, and 
keyboards are designed for 
linear or row/column scan¬ 
ning. The screen displays 
both the keyboard image and 
what you are typing. 

Price: $695. 

Contact: Pointer Systems, 
Inc. t 1 Mill St.* Burlington, 
VT 05401,(800) 537-1562 
or (802) 658-3260; fax (802) 
658-3714* 

Circle 1280 on Inquiry Cord* 



^ — 

Pocket 
Protection 
for Your Mouse 


T he space-saving Mouse 
Pocket protects your 
mouse when you're not 
using it. Secured with dou¬ 
ble-faced tape to the side of 
your computer or other flat 
surface, the Mouse Pocket 
helps organize your work 
space. Any size mouse pops 
into the pocket. 

Price: $5.95. 

Contact: Computer Cover- 
up, Ine., 2230 South Calu¬ 
met St*, Chicago, IL 
60616, (800) 282-2541 or 
(312) 326-3000. 

Circle 1289 an Inquiry Card. 
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SINCE MARCH 1 990, THE INITIAL LAUNCHING DATEOFTHE CARRY-1 BOOK-SIZE DESKTOP COMPUTED. A LINE OF CARRY-1 PRODUCTS 16 OOO SERIES, 7000 SERIES. SOOO SERIES. 
AND 9000 SERIES. HAVE BEEN RELEASED AND IMMEDIATELY RECOGNIZED AS A NEW STANDARD. 

TODAY. WITH GREAT PRIDE, FLYTECH IS ANNOUNCING ANOTHER EPOCH-MAKING PRODUCT-CARRY- 1 9000 DESKSTATION, 

CARRY-1 9000 DESKSTATION, WHICH IS THE WORLDS SMALLEST DISKLESS WORKSTATION FOR LOCAL AREA NET WORK S.COMES COMPLETE WITH B03G6SK/S02BQ-I 6/B0286-1 2 
MICROPROCESSOR. MATH COPROCESSOR SOCKET. UP TO 4MB RAM, AN EXPANSION SLOT FOR NETWORKING CARD, ONE PARALLEL A TWO SERIAL PORTS. I 024 * 76B VGA/CGA/ 
MGA DISPLAY. 04-KEY MINI KEYBOARD WITH 1 O t KEY FUNCTIONALITY. THE SYSTEM WEIGHS LESS THEN 5 POUNDS. WITH A FOOTPRINT NO LARGER THAN THE AVERAGE 
HARD-BOUND BOOK (9,4" x 7,3" x 1 , 0 " OR 24QMM X 1 ©SMM * 4BMM). 


THE NEW STANDARD 


FLYTECH GROUP INTERNATIONAL Cirda 92 on Inquiry Cord* 

U.SA:TEL#40B-72773?3.72773?4 FAX*40B-7277375 TAIWAN: TEL # 2-7852556.7827530 FAX S2-7BB237 1 ,7037970 GERMANY:TELtt69-746O01 ,746453 FAX fl fiS-749375 HONGKON&TEL H 305- I 26S FA 
#796-B427 

DISTRIBUTORS AUSTRALIA SIGMA DATA TELP SI2M7S777 FAXP 61 -2-957201 3 BR AZ1L/FAR AOLJAY: MICROFAGE TELoil -aiQBSas RAX it 2132062D4 TELt {306) 4770222 FAXB 130=) 477 3 206 BELGIUM: CELEM S.A. TEL# 33-41 -676434 FAX# 32-4 i -E76=1 
SOUTH AFRICA: PC MART TEL ft 271 1-330131 FAX ft 27 V 1-33-3240 CHILE: GAGS. A TEL If 66-2-337 l = I 6 FAX ft 5?-2-4S47&4 FRANCE- M3C TEL 8 33- 1 -4037-1 S7fl FAX S 33- 1-4 330-B9 1 6 GERMANY: WlACROTfiON TEL It 49-S0-470S235 FAX It 4D BO 423-7^ 
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Pretty 


A PC that looks good in 
your office won’t look good 
for long out in the plant. 

Heat murders micropro¬ 
cessors. Dust decimates 
disk drives. Vibration 
victimizes video cards. 

Any or all can wreck your 
entire operation. 

The Texas Micro line of 
rugged, reliable ISA Bus 
products and systems are specifically engineered 
for those brutal industrial environments that eat 
pretty PCs for breakfast. 

Durability built in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 
These backplanes accommodate a full complement 
of convenient, plug-in components, all compat¬ 
ible with Compaq DeskPro.® They’re why our 
Mean Time To Repair (MTTR) is a phenomenal 
10 minutes. 

You won't find passive backplanes —or lower 
MTTR —in any of the leading office PCs. 



Mission Critical Workstation 
1448: Combines a CRT and 
CPU into one rugged NEMA-4 
system with 9 option slots and 
2 drive bays. A complete 386SX 
system from $7395. 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
386SX,™ 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce compo¬ 
nent counts by 50—60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000-100,000 
hours, calculated against the MIL Standard 
Handbook 217E. 

You won’t find that kind of card selection —or 
MTBF—among the leading PC makers. 

We pretest, test, and then retest 

You won’t find them tor¬ 
turing their systems like we 
torture ours either. Not 
only do we perform exten¬ 
sive "shake, rattle and roll" 
tests on each new design, 
we pretest all our systems 
before they leave our dock. 
We bum them in at 55C/ 

131F for 48 hours straight 



Mission Critical Rackmount 
3014 & 8014 (above) each has 
14 option sbts, 3 drive bays. For 
computing where desktops die. 

A complete 386SX 3014 system 
from $4395. A complete 386SX 
8014 system from $4675. 
Without monitors. 
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Tough. 


just to make sure they can take the heat. 

What's more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro¬ 
portions and we use only high-reliability power 
supplies that can go for 100,OCX) hours MTBF. 

Our guarantee is your guarantee 

With all this reliability designed into our prod¬ 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don’t. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Tough systems at gentle prices 

The leading office PCs may 
look prettier than ours. But 
our industrial-strength sys¬ 
tems are designed to be more 
reliable, and to do it for no 
more money than it costs for 
the fancy office system. 

Which makes a Texas 
Micro PC look a whole lot 
better in two places where it 
really counts: 

Your production line and 
your bottom line. 



Mission Critical Bcnchtop 
2003: With W option slots and 
2 drive bays the 2003 makes 
desktop computing possible 
in extreme environments A 
complete 386SX system from 
$3950 without monitor. 


Why the competition is no competition 



Backplane 

architecture 

Shock 

mounted 

drives 

48 Hr 
burn-in 
at 131 
degrees 

Total 

ISA 

slots 

100,000 

MTBF 

Power 

supply 

Built 
tike an 
M1A1 

Manu¬ 

facturers 

SRP 

Compaq 
: 386SX 
Model 84 

No 

No 

No 

5 

No 

No 

$3699 

Texas 

Micro 

2003 

Yes 

Yes 

Yes 

10 

Yes 

Yes 

$3950 


Beth systems similarly configured with 2MB RAM, Texas Micro-104 MB hard drive, 
CGMPAQ-84MB hard drive, 1.2MB floppy, VGA graphics, keyboard, monitor not 
included, purchase price discounts may vary by quantity and reseller, 


Te%aiM\cra r ‘ isa\ 


For technical or sales information, call: 

1 - 713 - 933-8050 



Texas Micro Europe RV r Gebouw Flevapoort, Televisieweg 1A, Almere, The Netherlands 

mj, Inc. All 0 £tar Enaeir narntf rrftrtnctd art the service mart, traStmart, or wpstmid crtutemdiilf of the resptctiw manufadtavr. 


Circle 222 on Inquiry Cord. 





































NEWS 


WHAT'S NEW • CONNECTIVITY 


Link a Phone 
to Your Laptop 


L aptop Phone Link con¬ 
nects a fax or modem di¬ 
rectly to your office or 
hotel phone system without a 
dedicated phone line. A 
stand-alone unit, Laptop 
Phone Link works with any 
modem-equipped desktop, 
laptop, notebook, or fax, 
according to the manufac¬ 
turer, and attaches to the 
RJ-11 phone handset connec¬ 
tor. The device measures 
3% by l%by \ % inches 
and weighs less than 2% 
ounces. 

Price: $119.95. 

Contact: Solectek Corp., 
6370 Nancy Ridge Dr., Suite 
109, San Diego, CA 92121, 
(800) 437-1518 or (619) 450- 
1220; fax (619) 457-2681. 

Circle 1281 on Inquiry Card. 


Laptop Phone Link works without software or external power. 




ProTools 

Streamlines 

Protolyzer 

P roTools has stream¬ 
lined its Protolyzer net¬ 
work control system in ver¬ 
sion 1.1. The new Protolyzer 
simplifies network manage¬ 
ment with its protocol suites, 
a frame editor, and Sniffer 
data-conversion capabilities. 

Protolyzer’s new data¬ 
base lets you replace confus¬ 
ing hexadecimal node ad¬ 
dresses with actual names 
that represent each worksta¬ 
tion. You can also add your 


own information about a 
particular workstation. 

Protocol support now in¬ 
cludes XNS, expanded 
TCP/IP, and Banyan Vines. 
Optional adapter cards in¬ 
clude IBM’s 16/4 Token 
Ring TAP, Compaq’s 16/4 
32-bit Bus Master Token 

Ring, the NE3200 
32-bit Bus Mas¬ 
ter Ethernet, and 
NCR’s Wave- 
LAN wireless 
LAN. 

Protolyzer 1.1 
converts Network 
General’s Sniff¬ 
er trace files into 
its own data 
files, allowing use 
of Sniffer data 
for extended anal¬ 
yses. Its frame 
editor lets you create or mod¬ 
ify data frames traveling 
over the wire. 

Price: $6995 and up. 
Contact: ProTools, Inc., 
14976 Northwest Greenbrier 
Pkwy., Beaverton, OR 
97006, (503) 645-5400; fax 
(503) 645-3577. 

Circle 1282 on Inquiry Card. 


Micro Modems 
on the Move 

T he index-card-size 
MicroPorte modems fit 
easily into an attache or 
laptop case. Designed to con¬ 
nect to PCs and Macs— 
notebooks to desktop sys¬ 
tems—the MicroPortes fea¬ 
ture V.42 error correction 
and V.42bis data com¬ 
pression. 

The 9600-bps Micro- 
Porte 542 runs on a 9-V bat¬ 
tery for 1 l /i hours of use 
and has a sleep mode. The 
MicroPorte 1042 adds 
Microcom Turbo Mode for 
speeds exceeding 12,000 
bps and provides dial-up 
communications. Both 
modems are packaged with 
batteries, cables, and 
Microcom’s Carbon Copy 
Plus remote control/file 
transfer software. 

Price: MicroPorte 542, 


P C-compatible EZ- 
Faxit for Windows 3.0 
lets you send or receive 
faxes from within any Win¬ 
dows 3.0 application. The 
card requires as little as 4 KB 
of RAM. 

EZ-Faxit works from the 
Windows printer dialog box 
and lets you fax any fonts or 
graphics in your application. 
The product, working in 
the background, can concur¬ 
rently send and receive 
faxes, convert a document to 
fax format, scan pages, and 
print received faxes. 

EZ-Faxit includes a fax 
manager GUI that provides 
an on-screen display of re¬ 
ceived faxes and a preview 
of outgoing faxes prior to 
transmission. 

Price: EZ-Faxit (4800 
bps), $299; EZ-Faxit (9600 
bps), $499; software only, 
$199. 

Contact: Calculus, Inc., 

522 Mercury Dr., Sunny¬ 
vale, CA 94086, (408) 733- 
7800. 

Circle 1284 on Inquiry Card. 


Lightweight and compact, MicroPorte modems are easy 
travelers. 


$449; MicroPorte 1042, 
$649. 

Contact: Microcom Sys¬ 
tems, Inc., 500 River Ridge 
Dr., Norwood, MA 02062, 
(800) 822-8224 or (617) 551- 
1000; fax (617) 551-1007. 
Circle 1283 on Inquiry Card. 


Background 
Faxing 
in Windows 
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BLACK & WHITE 

Dr. Switch-ASE 153 

Facelt 90 

BORLAND 

Borland C++ 2.0 

ObjectVision 95 

Paradox 3.5 549 

Paradox Engine 359 

Quattro Pro 329 

Sidekick for Present Mgr. 179 
Sprint 139 

Turbo C++ 69 

Turbo Debuggers Tools 105 
Turbo Pascal 6.0 105 

Turbo Pascal Pro 6.0 209 

Turbo Pascal for Windows 169 

CASEWORKS 

CASE:W 435 

CASE:W Corporate Edition 929 
CASE.PM for C or C++ 1895 

CASE:PM for COBOL 2395 

P1GITAIK 

Smalltalk^ 99 

Smalltalk/V 286 169 

Smalltalk^ PM 395 

Smalltalk^ Windows 395 

DYAD SOFTWARE 

M++ 265 

M++LP 119 

M++LSM 119 

M++OPTIM 119 

M++ SUM 90 

M++ Test 179 

FAIRCOM 

c-tree Plus 459 

Faircom SQL Server 419 

Faircom Toolbox 935 

r-tree 239 

GENUS 

MICROPRO G RAMMJ 

6X Graphics 179 

PCX Effects 89 

PCX Prog. Toolkit 199 

PCX Text 119 

Proteus 5.0 225 

GIMPEL SOFTWARE 

C Shroud 149 

C-terp 229 

C-terp 386 299 

PC-Lint 139 

PC-Lint 386 179 

GREENLEAF SOFTWARE 

Greenleaf Comm ++ 287 

Greenleaf Comm Library 289 

Greenleaf Data Windows 315 

Greenleaf Financial Math Lib. 315* 
Greenleaf Financial 
Math Lib.++ 155 

Greenleaf Functions 179 

Greenleaf SuperFunctions 239 

Greenleaf ViewComm 319 

Greenleaf ViewComm++ 289 


HAMMERLY COMPUTER 

P RODUCTS 

ProBas Prof. BASIC Prog.Lib. 159 
ProBas HyperHelp Toolkit 109 


ProBas Telecom Toolkit 70 

ProBas Toolkit 109 

ProMath 109 

ProRef 45 

ProScreen 89 

ZBF 35 


LAHEY COMPUTER 


Lahey EM/32 w/OS/386 
Graphoria for Lahey EM/32 
Lahey F77L 

Graphoria for Lahey F77L 
, Lahey Personal Fortran 77 
w/Toolkit 

LOTUS DEVELOPMEN 

1119 

1 315 
535 
225 

89 

115 

T 

Lotus 1-2-3 Release 2.3 

329 

Lotus 1-2-3 Release 3.1 

399 

Lotus Ami Pro 

349 

Lotus Magellan 2.0 

79 

Dr. HALO 111 

89 

HALO 

279 

HALO for Microsoft Lang. 

419 

HALO DPE 

139 

HALO Professional 

395 

MICROSOFT 


MS BASIC Prof. Devel. Sys. 

349 

MS C Prof. Devel. Sys. 

339 

MS COBOL 

629 

MS Excel for Windows 

349 

MS FORTRAN 

299 

MS Macro Assembler 

105 

MS Office for Windows 

499 

MS OS/2 


Presenl Mgr. Softset 

105 

MS Pascal 

209 

MS QuickBASIC 

69 

MS Visual BASIC 

139 

MORTICE KERN SYSTEMS 

MKSAWK 

89 

MKS LEX&YACC 

197 

MKS MAKE 

119 

MKS Programming Platform 

539 

MKS RCS 

149 

MKS Software Mgmt. Team 

239 

MKS Toolkit 

199 

MKS Trilogy 

99 

MKS VI 

125 

PERISCOPE 


Periscope Debuggers 

CALL 

PHAR LAP 


- Phar Lap 386 Debug 

169 

Phar Lap 386 DOS Extender 

439 

Phar Lap 386 VMM 

259 

Phar Lap 286 DOS Extender 

439 

RATIONAL SYSTEMS 


Instant-C 

449 

Oxygen 

179 

SAGE SOFTWARE 


PolyMake 

149 

PVCS Professional 

419 

Sage Professional Editor 

249 

SEQUITER SOFTWARI 

■ 

Code Base 4.2 

225 

Code Base ++ 

225 

SILVERWARE 


SilverCiip SPCS 

259 

[ SilverComm *C‘ ASYNC Lib. 

215 

SilverPaint Library 

109 

SilverPak 

299 

SilverWare “C‘ Interface Lib 

. 79 

SOFTWARE 


BLACKSMITHS 


C-CALL 

54 

C-CMT 

54 

C-D0C 

169 

C-LIST 

47 

C-METRIC 

47 

C-REF 

47 


SOLUTION SYSTEMS 


BRIEF 

BRIEF & dBRIEF 

CHARGE 

C-Worthy 
w/Source 
dBRIEF 

Sourcerer's Apprentice 

SOUTH MOUNTAIN 

CALL 

CALL 

89 

399 

579 

99 

399 

SOFTWARE 


BreakOut II 

189 

C Utility Library 

199 

Essential B-Tree 

159 

Essential Communications 

259 

Essential Graphics 

339 

Essential Graphics GUI 

189 

Hold Everything 

149 

president C # / 

199 

STERLING CASTLE 


BASIC Development Tools 

85 

BestChoice3 

79 

BlackStar “C* Function Library 79 

BPTPLUSinr 

66 

Logic Gem 

109 

SUN COUNTRY 


SOFTWARE 


SH0WCAT Image Catalog 

179 

SHOWCASE Image Database 535 

SUNSCAN Digital Scanware 269 

SUNSHOW 


Advanced Image Toolkit 

219 

"C' Language Image Lib. 

219 

Database Professional 

89 

Image Converter 

225 

SYMANTEC 


Just Write 

179 

Norton AntiVirus 

99 

Norton Backup 

99 

Norton Commander 

99 

Norton Editor 

85 

Norton Utilities 

129 

On Target 

279 

Q & A 

349 

Time Line 

475 

WATCQM 


WATCOM C8.0 

329 

WATCOM C8.0 Prof. 

419 

WATCOM C8.Q/386 

719 

WATCOM C8.Q/386 Prof. 

1099 

WATCOM FORTRAN 77 

449 

WATCOM FORTRAN 77/386 

929 

WATFOR-77 

335 

Actor 3.1 

199 

Actor Professional 3.1 

399 

ObjectGraphics 

159 

WINTRIEVE 

339 

WRT 

169 

ZORTECH 


Z0RTECH C++ 


for Windows & DOS 

339 

ZORTECH C++ Devel. Edit 

599 


Call FA Xcetera 
(908)389-8173 
for instant additional 
information on the best 
selling products 
highlighted in the green 
shaded areas. 

Prices sublet to change without notice 


C0DEPAD £! EDITOR FOP. WIDOWS 

Make Windows a High-Powered Development 
Environment with CodePad, the Programmer’s 
Editorfor Windows. Now you can simultaneously 
view and edit multiple source files in overlapping 
windows. Dual mouse/keyboard interface, 
selectable screen fonts, and hyper-text help. 

With CodePad and Windows you can point and 
click to make things happen—click on a filename 
to edit it or click on a make file to build your 
program in a window. No more switching between Windows and 
DOS 


Ours: $95 
FAX cetera # 3310-8001 



WATGOIVI CS.0/3S5 

Unleash 386 power on your Microsoft C code 
with WATCOM C8.0/386, a 100% ANSI C opti¬ 
mizing compiler and run-time library generat¬ 
ing applications for 32-bit 386 protected mode. 

With C8.0/3&6, you can go beyondthe 640K DOS 
limit. Library and source compatibility with Mi- 
crosoft C simplifies porting 16-bit applications 
to the 386. Significant features include: full¬ 
screen source-level debugger; protected mode 
version of the compiler, execution profiler 
linker graphics library. Run-time compatible with WATCOM F77/ 
386. 


FAX«»ra# 1683-0001 0uraS963 




SILVER COMTiVT/* ASYNCLIBft 

Provides high performance 
interrupt-driven control of 
asynchronous communication in 
"C" programs. Includes device 
event monitors, terminal emulation 
(ANSI. TTY. VT-52 and VT-10G), file 
transfer protocols (XMODEM, 

YMOOEM Batch, IK XMODEM. 
1K-XMODEM-G..Y-MODEM-G 
Batch and ASCII), complete 
source code, and timer monitor. Supports all compilers. 





























































Insti l ISHI ELD 

Use InstallSHIELD in build a 
professional, bul Ietproot GUI 
instaUation program lor your windows 
& OS/2 PM applications. Easy to script 
language provides a comprehensive set 
of over 100 installation functions 
including high performance data 
compression, program groups & icon 
creation, modify autoexec, conftg. 

profile & INI files, access DLLs, built-in dialog boxes, foreign language 
support, Also use for intelligent file handling & data distribution 
applications, 

Windows List, iM Ours: S3 S3 
OS/2 M List S535 OurkS5»9 




Tools.li ++1 




TOOLS.ii+r C-H- CLASS LIBRARY 

Tools h++ is The Standard" in C++ 
classes. Tool 5 .h++ delivers all the 
essential classes including Strings, 

Dates, Times, BTree, complete Collection 
Classes, Regular Expressions, Linked 
Lists, Queues, Stacks, & morel All 
classes support isomorphic persistence. 

Version 4.0 provides Windows 3,0 DOE & Clipboard support, & DLL 
compiling. Tools,lt++ is a great example of how to write true C++ code 
with smaller executables, code sharing, & effortless maintenance. 
Toots li++ does your dirty work for you) 

Lis!: $133 Ours: S179 


FAXatm I 2881 4M1 


j* 3 





WindowsMAKER ™ PROFESSIONAL 

The fastest way to create Windows 
applications. Generates the Windows .EXE 
w/ complete source & production files (no 
royalties). Point & Click to define the user 
interface. Animate your design to instantly 
lest its look & feel Make changes on the fly 
without compiling. Custom code is 
preserved during code regeneration. A 
stale-of-the-art prog ramming tool. Supports C++ 
List: $335 Ours; S7B5 


FAXj^/jti # 


3-iii-1 C++ VERSION 

The first case tool for Windows 
programmers. It consists of a Screen 
Designer and a C++ Code Generator, The 
C++ Version emphasizes the Windows 
object-oriented design rather than just 
Windows programming, The detailed 
examples discuss the advantages of 
object-oriented design of data encapsulation, inheritance and dynamic 
binding. The design difference between C and C++ code provides you an 
excellent instruction to master object-oriented design. 



|j TiB _„ 



>'£165 

"Bintdle-iOffeTT'3jf$T'04^ and Borland C++ 



336/486 Development 


Intel 386/486 Code Builder 

485 

Lahey EM/32 w/OS 386 

1119 

PharLap 336 Dos Extender 

438 

PharLap 336 VMM 

259 

WATCOMCPmf. 338 

1635 

WATCOM Fortran 338 

929 

Zortech C++ DevelS.fl 

599 

Assemb Ey/D i sa sse m bly 


Advantage Disassembler 

279 

ASM Flow Professional 

179 

MS Macro Assembler 6,0 

SD5 

Sourcer w/ BIOS Pre-Proc, 

109 

Spontaneous Assembly 

169 

Turbo Debugger & Tools 

305 

Visible Computers 285 

89 

Basic Compilers 


MS Basic Prof. Dev. Sys. 

349 

MS Quick Basic 

m 

Visual Basic 

139 

Basic Libraries & Utilities 

DB/Lib Professional 

142 

Dialogic 

85 

Graph Pak Professional 

129 

Pro B as 

135 

ProBas Hyper Help Toolkit 

189 

Pro El as Telecom Toolkit 

70 

ProBas Toolkit 3,0 

89 

ProMatJi 

94 

ProScreen 

39 

P.D.O 

129 

QuickPak Professional 

179 

QuickScreen 

129 

QuickWindows Advanced 

119 


GUARANTEED BEST 
PRICES* 


C/C++ Compilers 

Borland C++ 

325 

Instant C 

449 

Microsoft C 6.0 

339 

MS QuickC 

69 

MS QuickC w/QuidcASM 

139 

Turbo C++ 

69 

WATCOM C Professional 

419 

Zortech C++ 3.0 

339 

Developer's Edition 3.0 

599 

Science & Eng. 3.0 

849 

C/C++ Bundles 

Borland C++w/ 
dAnalyst Gold 

499 

Microsoft Zwf 

PC Uni 

419 

Pharlap 236 Dos Ext 

749 

Window Devel.Toolkft 

539 

Zonech C++ 3,0 w/ 
WindowsMAKER Prof. 

995 

C-Codn Generators 


C So urcew/ Source 

479 

PRO-C 

695 

C Communications 


BreakOut II 

139 

C Asynch Manager 

139 

Essential Comm 

259 

Greenleaf Comm Lib 

237 

GreenloafViewComm 

319 

SerialTcsi 

259 

SilverCo mm C Asynch 

215 

View 232 

149 


C File Management 


Btrieve 

479 

C Data Manager 

259 

Code Base 4.2 

225 

c-tree Plus 

459 

Essential Btree 

159 

Fair com SQLServer 

419 

Toolbox, Prof. Edition 

935 

Toolbox, Special Edition 

535 


THOUSANDS MCM PRODUCTS 
AVAILABLE IF YOU OON'T SEE WHAT YOU 
WANT. CAU US ANYWAY! 


C General Libraries 

C Function Library 

79 

C TOOLS PLUS 

109 

C Utility Library 

199 

Greenleaf Fun ebons 

179 

Greenleaf Superfunc. 

239 

Turbo C Tools 

1D9 

C Memory Management 

X' EMM 

169 

HEAP Expander 

72 

Hold Everything 

149 

C Screens 

C Worthy 

359 

Greenleaf Data Windows 

315 

HFSCREEN XL 

129 

Panel Plus II 

395 

Vermont Views 

415 

Vitamin C 

239 

VC Screen 

125 

C- Addition a) Products 

Bar Code Library 

319 

Clear Plus for C 

169 

Code Check 

479 

C Doc 

169 

MKS LEX & V ACC 

197 

Objective C 

239 

Oxygen 

CALL 

PC Lint 

105 

PCYACC Professional 

459 

Time Site er 

279 

C-Translators 

BASC 

339 

Commercial 

799 

286 Version 

1029 

FOR-C 

589 

w/ Source 

849 

C++ Libraries/Utilities 

3 in 1 foi C++ 

169 

C++Views 

419 

Cubebase ++ 

225 

Greenleaf Comm++ 

289 

M++ 

265 

M++, adriiL products 

CALL 

Rogue Wave Madi.h++ 

179 

Rogue Wave Tools,h++ 

179 

her 

399 

Win++ 

225 

Zinc Library 

179 

w/ Source 

259 

COBOL 

Micro Focus COBOL/? 

749 

w/TOOLSET 

1499 

Personal COBOL 

129 

MS COBOL 

629 

Realia COBOL 

949 


Database Development 

Clarion Personal 7 

Clarion Professional 
□ear Plus for dBase 16 

Clipper 52 

D Clip 19 

Dalabase Graph Toolkit 25 

dBASE III + p 

dBase IV DeveL Edition 84 

dBFast Plus 26 

dGE n'g 

Dr, Switch-ASE 15 

Ripper % 

Fox BASE § 

FoxPro « 

FTJNCKy Library 22 

Paradox 3,5 54 

QuickSilver 41 

R&R Code Generator 12 

R&R Re port Writer 21 

SiiverComm 21 

Silver Pak 25 

Super base 4 61 

III li Touch & Go 31 

UE Programmer II 47 

Debuggers 

M u I rise op e 0 e b u y ge r I DOS ' 8 

Periscope Debuggers CAI 

Documentation 

All Clear 22 

Easyftaw, Interactive 12 

Source Print 1 

Tree Diag rammer 7 

DOS Extenders 

Ergo OS/286 Dev.Krt 61 

Pharla p 286 D D S Exte nd or 41 

Editors 

Brief CAI 

KEDIT II 

Multi Edit E 

Multi Edit Professional IE 

Norton Editor G 

Sage Prof. Editor 24 

SPF/PC IE 

Vedit Plus 11 

Wyibur 17 

ED EX 1! 


Call FAX cetera 

(9081389-8173 
tor instant additional 
information on the 
bestselling products 
highlighted in the 
green shaded areas. 


Embedded Systems 

C6 TO PROM II 

Link & Locate 31 

Paradigm LOCATE 3 

Expert Systems 

Best Choice 3 1 

Database Toolkit 2.0 11 

KnowladgePro 44 

Logic Gem It 

FORTRAN 

Lflhey F77L S3 

La hey Person a I FGRTRA N f 
MS FORTRAN 2' 

WATC0M Fortran 77 U 
























Graphic Libraries 


Baby Driver 

199 

Essential Graphics 

189 

Graf/Drrve Plus Developers 

119 

GrafPrint Personal 

59 

GrafPrint Plus 

119 

GSS Graph. Dev. Toolkit 

685 

GX Graphics 

199 

Halo 

279 

Halo Professional 

395 

Halo Windows Dev. Toolkit 

419 

Menuet 

279 

PCX Effects 

89 

PCX Programmer s Toolkit 

249 

w/Source 

599 

PCX Text 

119 

Sunshow Products 

CALL 

Turbo Geometry Library 

179 

Victor Image Library 

179 

Link Profilers 


Blinker 

225 

Charge 

89 

Plink86 Plus 

335 

.RT Link Plus 

295 

OS/2 


CASE:PM for C or C++ 

1895 

MS OS/2 Present Mgr.Tkt 

349 

SHIELD Series < 

:all 

Smalltalk/V PM 

395 

Pascal 


Asynch Library 

135 

Object Professional 

149 

Power Tools + 

109 

Topaz 

89 

Topaz Multiuser 

135 

TSR'sMade Easy 

45 

Turbo Magic 

169 

Turbo Pascal 6.0 

105 

Turbo Pascal for Windows 

169 

Turbo Pascal Professional 

209 

Turbo Plus 5.5 

155 

Turbo Professional 

99 

Turbo Vision Toolkit 

109 


PROGRAMMER S PARADISE- 
FOR SERVICE, SELECTION 
AND SAVINGSI 


Prototyping 


Dan Bricklins Demo II 

265 

Proteus 5.0 

249 

Show Partner F/X 

355 

Version Control/Make 


MKS MAKE 

119 

PolyMake 

149 

Professional PVCS 

419 

Sourcerer's Apprentice 

399 

TUB 

119 


Windows Development 


3 in 1 for C 

89 

Actor 

199 

Actor Professional 

399 

CASE: W 

695 

CASE: W Corporate 

929 

CODEPAD for Windows 

95 

dBFAST/Windows 

269 

DbxSHIELD 

549 

DialogCoder 

479 

Drover Toolbox/Wind. 

239 

InstallSHIELO 

349 

KnowledgePro Windows 

569 

LogSHIELD 

369 

MemSHIELD 

369 

MS Windows Devel. Tlkit 

349 

Multiscope for Windows 

289 

ObjectVision 

95 

Proto View 

625 

RFFlow 

115 

Sage Control Pak 

535 

Smalltalk/Windows 

395 

Spinnaker Plus 

349 

ToolBook 

349 

Whitewater Res. Tlkt 

CALL 

WindowsMaker 

635 

WindowsMaker Prof 

795 


THE NEW SUMMER CATALOGS 
ARE HERE! IF YOU 
HAVEN T RECEIVED ONE. 
CALL US TODAYI 


Utilities 


386MAX 

114 

AboveDISC 

64 

AboveMEM 

75 

Blue MAX 

135 

Central Point Backup 

89 

DIS DOC Professional 

225 

Dynamic Memory Cti. 

72 

HIJAAK 

139 

Hold Everything 

159 

Info Spotter 

69 

Label Master 

399 

MKS TOOLKIT 

199 

Move'em 

79 

Norton Anti-Virus 

99 

Norton Commander 

99 

Norton Utilities 6.0 

129 

Opt-Tech Sort/Merge 

119 

ParanetTurbo 

72 

PC Tools Deluxe 7.0 

115 

Precursor 

79 

SpinRite II 

65 

Squish Plus 

75 

SunShow Image Libry. 

CALL 

Swrtch-lt 

90 

Tree86 

69 

UpShot 

89 

Zeno 

239 


Windows Applications 


Communications 

Crosstalk for Windows 125 

Dynacomm Asynch 
for Windows 189 

Faxit for Windows 129 

WIN Connect 82 

WinFax 49 

Environment 

Windows 3.0 99 

w/ MS Mouse Bus 159 

Database & Forms 

dBFAST/Windows 269 

FormBase CALL 

Object Vision for Windows CALL 
SQLWindows 1199 

Superbase 4 Windows 425 

Graphics/Publishing 

Adobe Illustrator/Wind. 299 

Adobe Streamline/Wind. 269 

Arts & Letters 

Graphics Composer 245 

Graphics Editor 419 

Corel Draw 2.0 389 

Micrografx Designer 485 

Micrografx Charisma 345 

MS PowerPoint 319 

OmniPage 386 469 

OmniPage Professional 655 

PageMaker 499 

PC Paintbrush/Windows 53 

Publisher's Type Foundry 385 

Ventura Publisher 585 

Spreadsheet 

MS Excel 319 

Wingz 339 


GUARANTEED BEST PRICES* 

Products listed here are backed 
by the following guarantee: 
Should you see one of these 
products listed at a lower price 
in another ad in this magazine, 
CALLUS! 

We ll beat the price, and still 
offer our same quality service 
and support! 

Tgrms of offer 

* Oder good through August 31.1961 

* Applicable to pricing on current 
versons of software listed 

■ August issue prices only 

* Offer does not apply towards 
obvious errors m competitors' ads 

'Sutyect to same terms and conditions 



Diriloy Coder 

DialogCoder is a powerful Windows CASE 
tool and source generator for dialog boxes. 

The user-interface components of an 
application provides a unique animation 
feature tor testing. Supports conditional 
states, multiple triggers, linked controls, 
custom controls, automatic code 
regeneration (including custom code), 
owner-drawn controls, edit field validation, color, generation of Dlls; 
and much more. Generates both C and C++ source code, saving weeks 
of costly coding and debugging time for each project. 

List : ‘$499 Ours:-$479 


FAXtftero# 


Use KnowledgePro to build fast, 
royalty free Windows applications 
in record lime. Interactive design 
tools and a rich object-oriented 
language combine rapid develop¬ 
ment with low-level control Built in 
hypertext and expert system 
features let you create smart, easy- 
to-use solutions Use DDE to create 
intelligent front-ends for Windows programs like Excel, Word and 
Superbase. Arid your own extensions with Dlls written in C, or C++. 
List; $685 


o WINDOWS 




ATTENTION CORPORATE CUSTOMERS 

Call (800)422-6507 

• Select from over 5.000 titles—and we special order tool 

• Get quick delivery at great prices on Microsoft. Borland. 
Lotus...etc. We buy software directly from all the major 
publishers, and keep plenty of stock on hand. And we're 
now an authorized IBM software dealer! 

1 Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

CORSOFT is a Division of Voyager Software Corp 



A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 


1-800-445-7899 

Corporate: 800-422-6507 

(CORSOFT Division) 

International: 908-389-9228 
Customer Service: 908-389-9229 
Canada: 800-445-7899 
Fax: 908-389-9227 
FAXrrfcnt 908-389-8173 


POLICIES 
Phone Orders 

Mon-Fri 8:30 AM-8 PM EST, Sat 9:30-2:30 
EST. We accept MC, Visa, AMEX. Domestic 
shipments, please add $5 per item for 
shipping/handling by UPS ground. For 
domestic COD shipments, please add $3. 
Rush service available. 

Mail or FAX/ International / POs 

Phone number required with order. 


FA Xuttra (908) 389-8173 
Call from your FAX telephone and follow the 
instructions to receive more information on 
the products featured abovel 

Corporate Accounts 

Cali CORSOFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $25 processing charge. 

* All prices subjeetto change without notice. 
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WHAT'S NEW • PROGRAMMING SOFTWARE 



When combined with the KF-9500 Document Display System , 
Kofax Image Products ’ Developers Toolkit 1.2 lets you write 
applications capable of displaying a document in Windows 3.0 
and other environments in less than a second, the company says. 


Image Management 
for Several Platforms 

With the combination of Kofax Image Products’ hardware 
controllers and version 1.2 of the Developers Toolkit, you 
can create high-speed image storage and retrieval applica¬ 
tions for DOS, Windows, OS/2 Presentation Manager, and 
Unix environments. Version 1.2 of the company’s Develop¬ 
ers Toolkit supports the company’s new KF-9500 Docu¬ 
ment Display System controller, which can compress and 
decompress images at rates of 50 Mbps. The company pro¬ 
vides a variety of other controllers and the KF-910 software- 
only document retrieval engine. 

Price: Developers Toolkit 1.2: DOS version, $1195; Win¬ 
dows, $1595; OS/2, $1795; Unix versions, $2495 each. 
KF-910, $195 and up. Controllers, $1395 to $3195. 
Contact: Kofax Image Products, 3 Jenner St., Irvine, CA 
92718, (714) 727-1733; fax (714) 727-3144. 

Circle 1290 on Inquiry Card. 


Multiplatform 

C++ 

from One Box 

W ith Zortech’sC++ 
Developer’s Edition 
3.0, you can develop com¬ 
patible applications for DOS, 
Windows 3.0, OS/2, and 
DOS 386 in one package. 

The package includes Win¬ 
dows development tools and 
documentation, letting you 
develop Windows applica¬ 
tions without purchasing 
the Microsoft Windows Soft¬ 
ware Development Kit, the 
company says. 

With the Zortech 386 
DOS Extender, included in 
the Developer’s Edition, 
you can develop applications 
of up to 4 gigabytes. The 
package also includes Zor¬ 
tech’s WinC windows li¬ 
brary, which can compile 
DOS-command-line pro¬ 
grams into true Windows ap¬ 
plications without source 
code modification. 

Zortech also offers Zor¬ 
tech C++ for Windows 3.0. 
It includes WinC, plus 
DOS- and Windows-specific 
versions of the Zortech 
C++ debugger, the single- 
monitor workbench, re¬ 
source editors, an icon edi¬ 
tor, and on-line help. 
Included are Windows tools 
and documentation. 

A Science and Engineer¬ 
ing version has all the capa¬ 
bilities of the Developer’s 
Edition, plus new features to 
simplify numerical comput¬ 
ing. The compilers are IEEE 
748 floating-point compli¬ 
ant. The package also in¬ 
cludes the M++ Library of 
multidimensional array 
classes for C++. 

Price: Windows version, 
$399.95; Developer’s Edi¬ 
tion, $699.95; Science ver¬ 
sion, $999.95. 

Contact: Zortech, Inc., 4- 
C Gill St., Woburn, MA 
01801,(617) 937-0696; fax 
(617) 937-0793. 

Circle 1291 on Inquiry Card. 


ATF Tests 
Your Windows 
Applications 

A new program designed 
to test software in a dis¬ 
tributed GUI environment 
automates the testing of Win¬ 


dows 3.0 applications. Soft- 
bridge’s Automated Test Fa¬ 
cility, which runs on OS/2 
1.2 or higher, contains two 
components that mirror the 
client/server environment: 
the Executive, an OS/2 Pre¬ 
sentation Manager program, 
and the Controller, a Win¬ 
dows 3.0 program. 

Price: Starts at $19,000. 


Contact: Softbridge, Inc., 
125 CambridgePark Dr., 
Cambridge, MA 02140, 
(617) 576-2257; fax (617) 
864-7747. 

Circle 1292 on Inquiry Card. 


32-bit BASIC 
for the 386/486 

Z Basic-PC 4.6, for writ¬ 
ing programs on the 386 
and 486, also lets you write 
programs on a non-386 ma¬ 
chine and recompile them 
in the 32-bit version for 386- 
and 486-based hardware. 
Other features include de¬ 
vice-independent graphics, 
supporting video cards for 
VGA and MCGA; advanced 
communications; dual moni¬ 
tor support; compiling 
within the editor; and net¬ 
work support. 

Price: $99.95. 

Contact: 32 Bit Software, 
Inc., 3232 McKinney Ave., 
Suite 865, Dallas, TX 
75204, (800) 322-4879 or 
(214) 720-2051; fax (214) 
855-0677. 

Circle 1293 on Inquiry Card. 


Windows DLL 
Added to 
C++ Library 

W ith the new Windows 
3.0 Dynamic Link Li¬ 
brary included in Code- 
Base++ 1.01 you can create 
applications that are com¬ 
patible with the data, index, 
and memo files of dBase III 
and IV. You can use it with 
C++ compilers for DOS, 
OS/2, or Windows, Sequiter 
says. 

Price: $295. 

Contact: Sequiter Soft¬ 
ware, Inc., Suite 209, 9644- 
54 Ave., Edmonton, Alber¬ 
ta, Canada T6E 5 V 1,(403) 
448-0313; fax (403) 448- 
0315. 

Circle 1294 on Inquiry Card. 
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PowerCell: Custom Spreadsheets For C 



Easier Than 1*2*3 


With PowerCell, Developing C 
Applications Just Got Easier. 

PowerCell is the spreadsheet engine 
that goes beyond so-called "spread¬ 
sheet compilers" because it offers all 
the features of a complete spreadsheet 
program to your end users. Now you 
can create stand alone spreadsheet 
programs or integrate spreadsheet 
capabilities into C applications. You 
can also use PowerCell with your 
dbJVISTA Database Management 
System and give your end users an 
application with incredible performance 
and a spreadsheet interface. 

PowerCell 

The Spreadsheet Library for 
Professional C Developers 


The PowerCell Advantage: 

With PowerCell, you can modify the 
table-driven menu system to provide 
keystroke compatibility with products 
like Lotus 1-2-3, Quattro, and Excel. 
And with source code, PowerCell is 
infinitely customizable - you can add 
features to expand your application 
and remove features to save space or 
restrict your end users. PowerCell 
supports Pharlap's DOS extender, so 
you can build even bigger applications. 



With PowerCell . 
the pull-down 
menus are 
completely 
customizable. 


PowerCell Features: Support lor all standamt spreadsheet menu selections except graphics. Full complement of spread-sheet 
@ functions including financial ami statistical functions, Keystroke compatible with most popular spreadsheets, WKS WKl, DBF. 
ASCII file formats supported. Microsoft C and Borland C compilers. C .wrunce code is available. No myaities. Supports: MS-DOS. 



How The C And 

PowerCell 

Combination 

Adds Up to Great 

Spreadsheet 

Applications. 


With PowerCell, it’s 

^preaosneei ea sy f 0 spreadsheet 
Application functionality into your 
C applications. 


Now Have It All With PowerCell 

Fast development time for you and 
fast training for your end users—plus 
the flexibility to customize your 
applications. It's easy with 
PowerCell. 


Call 1-800-db-RAIMA 

(1-800-327-2462) 



Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (2061747-5570 Telex: 6503018237 MCI UW Fax: (206)747-1991 

IntematiosaJ Distributors: Australia; 61 2 419 7177 Austria: 43 222 8139838 Belgium 32 1 734 98IS Brazil; 55 11 531 5Z97 C entral America 506 28 07 64 Finland: 358 080405350 

France: 33 1 46 09 27 84 Germany: 49 7022 34077 llalv: 39 49 829 1285 Japan: 81 33 865 2140 Mexico: 52 83 49 53 00 The Netherlands 31 2503 26312 Norway 472 38 48 88 Singapore: 65 294 6714 

Sweden: 46 13 III 588 Switzerland: 41 64 517475 Taiwan: 886 2 552 3277 Turkey: 90 I 152 05 16 United Kingdom 44 992 500919 Uruguay: 598 292 0959 USSR; 01 22 35 99 07; 81 2 292 7210 

Copyright £9 991 Raima Corporation. All rights reserved. PowerCell and db_ are registered in the U.S.Palcnt and Trademark Office. C * I 1 fi 7 I j^y £ ^ 
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THE NORTON DESKTOP 

FOR windows: 

Now you can make Windows 
perform the way you’ve always 


wanted—without changing the ray any of the more than 150 

you use it. Fbr just $149f The Norton icons provided, while The Norton 
Desktop includes an impressive Viewer enables you to instantly 
collection 
of Peter 
Norton’s best 
programs 
that make 
Windows 
more acces¬ 
sible and a 
whole lot 
easier to use. 

Fbr start¬ 
ers, you can 


file or application by clicking and The Norton Desktop also pro¬ 
dragging icons on the desktop. You vides the easiest UnErase™ever, 

can also print documents by drag- for stand-alone PCs and network 

ging files to any printer __ systems, 

icon. In fact, our icon editor 
makes it easy to select 


UnErase 



The Norton Desk top integrates afile manager and 
program manager into one seamless desktop. 


view files from over 
30 Windows and DOS 
applications. 

Not only does 
The Norton Desktop 
make sure that 
your files are well 
managed, it also 
ensures they’re well 
protected. 

WeVe included 
The Norton Backup™ 


move your programs and file for Windows** the fastest, most 

groups from the confinement of the reliable Windows backup you can 


Windows Program Manager to the 
freedom of The Norton Desktop— 
it’s like having your file manager 
and program manager transpar¬ 
ently integrated! 

The Norton Desktop^ enhanced 
file manager allows you to launch, 
copy, move, view and delete a 


ft 


Norton Backup 


buy You can easily 
set-up automatic 
backups for any time thing that ever 
of the day or night, happened to 

whether you’re pres- your PC. 

ent or not, and backup 
in the background, 


plus the 
industry’s 
most power- 
fill automatic disk diagnosis/repair. 

The program has a host of 
additional features, including a rich 
assortment of colorful screen savers, 
along with our SuperFfruTtext 
searching, which enables you 
to search and find files quickly and 
easily on any disk drive—even 
on networks. 

So if you’re ready to improve 
your Windows, call 1-800-343-4714, 
Ext. 722P for more information 
about The Norton Desktop. Or visit 
your nearest „ Ml 

dealer and pick 
up a copy for 
yourself. It could 
be the best 


mmrm 

WSKJW 



even to and from network drives. 


SYMANTEC. 


’Suggested retail price, USA (inly "Also available separately fnr$129(MSRP).€> 1991 Symarh?e Corporation. All rights reserved. The Norkm Desktop for 
Windows is a trademark ofSymantoc Corporation. All other brand or product names mentioned are trademarks of their respective holders. 

Cirde 215 on Inquiry Card. 
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7Vi£ W''K5/WTG rfj'jp/ay and printing capabilities in Lotus *s two 
new DOS spreadsheets help you create presentation -quality output 
quickly and easily. 


WYSIWYG 
Added to 1-2-3 

L otus 1-2-3 for DOS re- 
lease 2.3 now includes 
interactive WYSIWYG dis¬ 
play and presentation-quality 
output capabilities, spread¬ 
sheet auditing tools, a file¬ 
viewing feature, and many 
other improvements. You can 
perform all your spread¬ 
sheet operations from within 
the WYSIWYG environ¬ 
ment, including adding, 
modifying, or deleting 
spreadsheet information. 

With the addition of the 
viewing technology of Lotus 
Magellan, you can quickly 
find and view the contents of 
a spreadsheet file without 
opening or retrieving it. 
Viewer technology elimi¬ 
nates the need to remember 
eight-character DOS file¬ 
names. 

1-2-3 for DOS 3.1 + , a 
spreadsheet for more ad¬ 
vanced spreadsheet needs, 
includes 3-D multiple-page 
worksheet capabilities and 
the Solver, an advanced goal- 
seeking tool. 

Price; 1-2-3 release 2.3 
standard edition, $495; net¬ 
work server, $795; node 
edition, $495. 1-2-3 release 
3.1 + 1 $595, $895, and 
$595, respectively. 

Contact: Lotus Develop¬ 
ment Corp., 55 Cambridge 
Pkwy ., Cambridge, MA 
02142, (617) 577-8500. 

Circle 1295 on Inquiry Cord- 


New Excel Knows 
System 7.0 

M icrosoft’s Excel 3.0 
for the Mac not only 
supports Apple’s System 
7.0, it is aware of it and thus 
supports virtual memory, 
Balloon Help, and Apple 
Events. The program sup¬ 
ports System 7.0’s Publish 
and Subscribe, which lets 
you “publish” (make avail¬ 
able) all or a portion of 


your spreadsheet. Other 
users can “subscribe” to 
your document, and as you 
make changes to your work, 
these changes are relayed to 
the subscribers. 

Version 3,0 integrates 
outlining, where you can col¬ 
lapse complex spreadsheets 
or expand them to view dif¬ 
ferent levels of detail. A 
Consolidate feature lets you 
combine and summarize 
worksheets. The new spread¬ 
sheet also includes a Solver 
for multivariable goal seek¬ 
ing, and linear and non¬ 
linear optimization. An Au- 
tosum button on the 
Toolbar lets you find the sum 
of a row ora column. 

You can mix and match 
text and graphics on a work¬ 
sheet. A Style feature lets 
you specify a group of for¬ 
matting characteristics and 
reference it by name. Excel 
3.0 offers 68 chart types, 
including 24 3-D charts that 
you can rotate. 

Price: $495, 

Contact; Microsoft Corp., 

1 Microsoft Way, Redmond, 
WA 98052, (206) 882- 
8080; fax (206) 883-8101. 

Circle 1296 on Inquiry Cord. 


Flowcharting 
with 3-D Charts 

V ersion 7.0 of Easy- 
Flow, a program for 
quickly creating flow¬ 
charts, organizational charts, 
and hierarchical diagrams, 
now supports 3-D charts, 
which allow a single chart 
to contain multiple levels of 
linked charts. With this 
feature, you can link any 
number of subcharts to an 
overview chart. The top level 
provides a general view of 
an organization or work 
flow, but by highlighting a 
shape, you can get more de¬ 
tailed information. The 
program lets you easily mod¬ 
ify diagrams. 

Price: $230 before Novem¬ 
ber 30; $280 after. Node 
2-pack, $390 and $475, 
respectively. 

Contact; HavenTree Soft¬ 
ware, Ltd., P.O. Box 1093, 
Thousand Island Park, NY 
13692,(800) 267-0668 or 
(613) 544-9632; fax (613) 
544-9632, 

Circle 1297 on Inquiry Card. 


Ace Flies Low 
with Database 
for Windows 

H oping to capitalize on 
the lack of low- and 
midrange database pro¬ 
grams for Windows 3.0, Ace 
Software developed Ace- 
File, a dBase-compatible 
package that doesn’t re¬ 
quire programming. The pro¬ 
gram includes a screen 
painter for creating custom 
forms and offers numerous 
built-in form layouts. AceFile 
will let you load dBase 
files, organize data in Ace- 
File layouts, and print the 
information in labels, letters, 
invoices, or reports. 

The program lets you 
open a contact database with 
several views, such as list* 
record, maii-meige, report, 
cross-tabulation, and graph. 
You can open and manipulate 
multiple views of the same 
database concurrently. As 
you switch from one record 
to the next, AceFile automat¬ 
ically updates the record’s 
various views. 

The program lets you 
cross-tabulate records from 
different sources and view 
data in 2-D and 3-D graphs, 
AceFile’s support for math¬ 
ematical expressions lets you 
set up a database in spread¬ 
sheet-like fashion, where one 
field’s value is derived 
from math operations on 
other fields. 

By supporting Window’s 
Multiple Document Inter¬ 
face, AceFile lets you open 
and view up to 10 databases 
at once, with 10 index files 
per database. Each record 
can have up to 128 fields 
with 4000 characters per 
record. 

Price: $295. 

Contact: Ace Software, 

1740 Technology Dr., San 
Jose, CA 95110, (408) 437- 
3456; fax (408) 437-1018. 
Circle 1296 on Inquiry Card. 
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BIG IS OUT 



SMALL IS IN 




Introducing the Ealco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you're sizing up desktop computers, you'U 
immediately see the advantage of the Ealco Infinity™ 
Desktop, It gives you 386™SX power and perform¬ 
ance without dominating your deskspace. 

Half the size of a standard PC, the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansion. 
Communication ports. And VGA® level graphics up 
to 1024 x 768 resolution. Plus, two APcompatible, 
16-bit expansion slots. 

It runs DOS™ 4.0, UN1X7 OS/2™ and Microsoft* 



Windows 3.0. What's more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise. The Infinity 
Desktop runs so quietly, you'll hardly know it's on. 

Whether you work in close quarters or spacious sur¬ 
roundings, the Falco Infinity Desktop covers all your 
needs. Without covering your desk And that’s about 
the size of itTo get one for your desk, call us today. 
1-800-FALC04U 



C I 4 )® I‘ill l'ii [AjU Products h\c 


440 Potrero Avenue, Sunnyvale, CA 94086-4117 


AH trademarks are rrgisteirJ in [fimr ropccrirc uwnm 































































All company and/or product names arc trademarks and/or registered trademarks of ihcir respective manufacturers, Epson is a registered trademark of Seiko Epson Corporation, 
01991 Epson America. Iiu . T 20770 Madmna Ave./Fnrcanr*, CA 90&09. h»r dealer referral, call fitlO BUY-EPSON (B00-289-5776), 




The company that set the standard 
in dot matrix printing, has just raised 
it. Introducing Epson*ESC/P 2,"a breakthrough printer 
control language that, for the first time, brings scalable fonts 
to dot matrix printing. 

Now, with ESC/P 2, you can do things with dot matrix 
printers that before could only be done with lasers. Type 
sizes are no longer limited. Text and graphics are sharper 
and more accurate. Moreover, ESC/P 2 runs with any 



MS-DOS®computer, and is backwards compatible with 
virtually every major software application. 

ESC/P 2 is now standard in four new Epson dot matrix 
printers —the LQ-570, LQ-870, LQ-1170 and the 
ActionPrinter AP-5000. Each comes with a free diskette 
containing drivers for Microsoft® Windows?* Microsoft Word, 
WordPerfect,® WordStar® and more. 

It’s just what you need to take your printing to new 
heights. 


EPSON 

Engineered for the way you work' 



LQ-570 LQ-1170 LQ-870 
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Easyest IX offers a range of tools for data acquisition 
applications. The interactive zoom and scroll lets you examine 
your data with ease. The waterfall plot lets you compare signals 
over different channels or runs. 


Acquire, 

Analyze, and 
Graph Data 

T he Easyest LX toolkit 
for PC-based data acqui¬ 
sition, analysis, and graph¬ 
ics offers interactive use and 
the ability to write pro¬ 
grams by pointing and click¬ 
ing on screen icons. The 
program executes operations 
immediately after you 
select them, without requir¬ 
ing you to string icons to¬ 
gether, You can acquire data 
over as many as 16 chan¬ 
nels each from up to 10 
boards. Easyest LX lets you 
capture signals at maximum 
hardware speeds and sup¬ 
ports multiple transducers, 
including thermocouples. 

The package offers many 
tools, including a strip-chart 
recorder program that pro¬ 
vides continuous real-time 
display and file storage of 
multiple channels, and a 
built-in waveform gen¬ 
erator. 

The program integrates 
graphics and analysis tools, 
letting you view and plot 
your data instantly. You can 
overlay an unlimited num¬ 
ber of plots, the company 
says. Easyest LX can pro¬ 
duce semi-log and log-log 
plots, waterfall plots, and 
others. It also lets you zoom 
and scroll through data. 

You can analyze com¬ 
plete waveforms, not just per¬ 
form point-by-point com¬ 
parisons. Analysis functions 
include curve fits, peak/ 
valley finds, descriptive 
statistics, integration, differ¬ 
entiation, basic math opera¬ 
tions, fast Fourier trans¬ 
forms, and inverse FFTs* 
Price: $1295, 

Contact; Keithley Asyst, 

100 Corporate Woods, Roch¬ 
ester, NY 14623, (800) 
348-0033 or (716) 272-0070; 
fax (716) 272-0073* 

CircU 1299 on Inquiry Card. 


Symbolic Math 
for the HP 95LX 

T he new version of De¬ 
rive, a symbolic math 
system that runs on Hew¬ 
lett-Packard's new 95LX 
Palmtop PC, lets you add to 
the program's built-in func¬ 
tions by writing your own 
recursively or iteratively de¬ 
fined functions. Version 
2.0 also includes more than 
200 functions and variables 
in the 23 new or revised util¬ 
ity files to extend the pro¬ 
gram's built-in capabilities. 
Soft Warehouse says these 
functions provide good ex¬ 
amples of how to program 
your own extensions. 

The Derive 2.0 symbolic 
math system applies the rules 
of algebra, trigonometry, 
calculus, and matrix algebra 
to solve numerous prob¬ 
lems. The program can also 
produce 2-D and 3-D plots 
of expressions and do arith¬ 
metic that’s accurate to 
thousands of digits, accord¬ 
ing to the company. 

Price: $289. 


Contact: Soft Warehouse, 
Inc., 3615 Harding Ave., 
Suite 505, Honolulu, HI 
96816, (808) 734-5801; fax 
(808) 735-1105* 

Circle 1800 on Inquiry Cord. 


Monarch's DSP 
for the PC 

M onarch combines fil¬ 
ter design, analysis, 
and graphics on the PC. In 
addition to the filter design 
portion, which includes fi¬ 
nite impulse response filters 
and infinite impulse re¬ 
sponse filters, Monarch has a 
signal and system analysis 
section, called Siglab* for 
testing and verifying your 
design. You can generate test 
signals and system re¬ 
sponses and display them in 
multiple graph windows. 

The program also offers 2-D 
and 3-D graphing. 

Price: $595; adaptive fil¬ 
ters, $399; code generators* 
$99 each. 

Contact; The Athena 
Group, Inc., 3424 Northwest 
31st St., Gainesville, FL 
32605, (904) 371-2567; fax 
(904) 373-5182* 

Circle 1301 on Inquiry Cord. 


Maple V Engine 
Soups Up 
Mathcad 

T echnical-calculation 
software developer 
MathSoft now offers a new 
version of its Mathcad pro¬ 
gram that adds support for 
Windows 3.0, electronic 
handbooks, and symbolic 
algebra calculating capabili¬ 
ties. Mathcad’s new sym¬ 
bolic power is based on the 
Maple V symbolic algebra 
engine from the University of 
Waterloo and Waterloo Ma¬ 
ple Software of Ontario, 
Canada. Other versions of 
Mathcad are available for the 
Mac and Unix. 

Along with the Maple en¬ 
gine, the new Mathcad has 
electronic handbooks that 
act as on-line reference li¬ 
braries, giving you instant 
access to standard formulas, 
many from CRC reference 
handbooks. 

With the program’s live 
document interface, you can 
use Mathcad as you would a 
scratchpad. As you enter for¬ 
mulas, the program type¬ 
sets them automatically. You 
can set up formulas with 
variables and define a range 
of variables, and Mathcad 
will return a table of answers 
and plot them if you like. 

The program’s split- 
screen capability lets you 
view CRC formulas on one 
side and the live document on 
the other, and cut and paste 
between the two, combining 
equations with explanatory 
text and graphics. You can 
also do what-if analysis: 

The program automatically 
recalculates functions and 
graphs when you change a re¬ 
lationship or constant. 

Price; $495. 

Contact: MathSoft, Inc., 

201 Broadway, Cambridge, 
MA 02139,(617) 577- 
1017; fax (617) 577-8829. 

Circle 1302 on Inquiry Cord. 
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Your business is safe with us. 


All 


the first data cartridge, we’ve continued to offer virtually every size and 
format data cartridge you’ll need to help protect your business data—from 
20 megabytes to 1.35 gigabytes. 

No wonder more business protects important information on 
3M brand diskettes and data cartridges than any other brand in the 
world. Call 1-800-888-1889 ext.8 to find out more. 

_ Innovation working for you " 

data cartridges require a compatible drive. C>3M 1991. 


Worldwide Sponsor 1992 Olympic Games 
36USC380 
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Do It Again 
in Windows 

T ime After Time, a new 
event-processing pro¬ 
gram from Aldia Systems, 
lets you automatically run 
unattended Windows and 
DOS applications at predeter¬ 
mined times and dates. If 
you’re interactively running 
a Windows application 
when an event is scheduled to 
occur, the scheduled pro¬ 
gram runs in the background 
without disturbing you in 
your application, Aldia says. 

You can use the program 
to back up a workstation or 
server, upload or download 
information, or perform sta¬ 
tistical analysis or database 
manipulation at off-peak 
hours. 

Price: $79.95. 

Contact: Aldia Systems, 
Inc., P.O.Box 37634, Phoe¬ 
nix, AZ 85069, (602) 866- 
1786; fax (602) 866-2345. 

Circle 1311 on Inquiry Card. 

Know Your 
Video Display 
System 

I f you work 40 hours a 
week in front of a video 
display, you average about 
the same number of hours a 
year face-to-face with your 
PC as you do with your 
spouse. And it’s a safe bet 
that your PC is not nearly as 
easy on your eyes. 

Sonera Technologies’ 
new DisplayMate utility 
package is designed to eval¬ 
uate and optimize the perfor¬ 
mance of video displays and 
adapters, allowing you to set 
up the display for optimum 
quality and comfort, test 
manufacturers’ claims, and 
find the source of video and 
software incompatibilities. 
Managers can use it to track 
their video display system 
hardware. 

DisplayMate has more 
than 200 patterns for testing 



You can schedule single occurrences of an unattended program 
on Time After Time’s calendar, or you can schedule events in the 
calendar program included in Windows 3.0, Aldia says. 


displays and more than 100 
diagnostic tests to evaluate 
video adapters. Although 
Sonera says DisplayMate can 
reduce eye fatigue and 
strain, the utility is not an 
eye-exercise program. A 
Screen Test Pattern lets you 
keep the display optimally 
adjusted, and you can use it 
through the course of the 
day as lighting changes or as 
setup parameters drift. 

One set of tests lets you 
compare the actual resolution 
limit of the display with the 
manufacturer’s claim; an¬ 
other looks for errors in the 
registration of red, green, 
and blue images, called the 
color convergence error; and 
a third test simplifies the 
process of measuring screen 
distortion. Many other tests 
are included. 

Price: $79. 

Contact: Sonera Technol¬ 
ogies, P.O. Box 565, 4 Robin 
Rd., Rumson, NJ 07760, 
(800) 932-6323. 

Circle 1312 on Inquiry Card. 


Nutrition 
Software 
Works Out 

N utridata now offers a 
program called the Diet 
Balancer for controlling 
weight, reducing cholesterol, 
and improving general 
health and fitness. The pro¬ 
gram lets you access nutri¬ 
tional data on over 1700 
foods, factoring in informa¬ 
tion such as sex, weight, and 
exercise activities. 

You can create a list of 
daily nutritional require¬ 
ments and explore the range 
of foods you can eat, instead 
of following a strict list of 
do’s and don’ts. 

Price: $79.95. 

Contact: Nutridata Soft¬ 
ware Corp., P.O. Box 769, 
223 Meyers Corners Rd., 
Wappingers Falls, NY 
12590, (800) 922-2988 or 
(914) 298-1308. 

CircU 1313 on Inquiry Card. 


SPREAD THE WORD 

Your new product is important to us. Please address information 
to New Products Editors, BYTE, One Phoenix Mill Lane, Peter¬ 
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conference on BIX. Please send the product description, price, 
ship date, and an address and telephone number where readers 
can get more information. 


Read On for 
Foreign Language 
Comprehension 

I nstead of focusing on vo¬ 
cabulary, rules of gram¬ 
mar, and memorization 
drills, some college text¬ 
books are focusing on tech¬ 
niques that use conversation 
and classroom interaction. 
Now a company called 
Transparent Language is 
using a similar technique in 
its line of software pro¬ 
grams that lets you immedi¬ 
ately read and understand 
foreign-language literature. 

As you read a Transpar¬ 
ent Language title, you can 
read as you would any other 
book, except you’re looking 
at your PC screen. The top 
half of the screen contains 
the text in the original lan¬ 
guage. When you get stuck, 
you can use the information 
boxes in the lower half of the 
screen to translate the text. 

You can translate text on 
a word-for-word basis or, in 
the case of an idiomatic 
phrase, use the phrase trans¬ 
lation box. Other boxes give 
you the meaning of a segment 
as it might have been writ¬ 
ten if the text had originally 
been written in English or 
provide other notes and 
comments. 

The company offers a 
package with four titles, each 
a separate work in a differ¬ 
ent language, plus an audio¬ 
cassette. You can also buy 
additional titles. Titles are 
currently available in Span¬ 
ish, French, German, and 
Latin. 

Price: $95; additional ti¬ 
tles, between $10 and $20. 
Contact: Transparent Lan¬ 
guage, 9 Ash St., P.O. Box 
575, Hollis, NH 03049, 

(800) 752-1767, (800) 244- 
8952 in New Hampshire, or 
(603) 465-2230; fax (603) 
465-2779. 

CircU 1314 on Inquiry Card. 
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Out of Eden: The VRI386 
72IS-7 

SHORTTAKES 

Real-Time Color Video for Windows 3-0 
A Powerful and Flexible Graphical Database 
72IS-15 

WHAT'S NEW 
721S-15 

Creating Software the Right Way 
7215-31 



RESOURCE GUIDE 
72IS-43 


Doing it perfectly, time and time again. 
That’s how you gain reliability. 



I FD-235 Series/FD‘335 Series 

3W r Floppy disk drive 

compact size with large-capacity storage from 

1MB to 4MB 


I SD-340/S D-38Q H/S D-3105 

31^" Hard diskdrive 

43MB/86MB/105MB targe-capacity HDD 


FD-5SA Series 


The true excellence of TEAC's products ties in their 
high reliability* TEAC’s careful design considerations 
have allowed them to routinely provide their 
customers with the support and satisfaction that 
other manufacturers envy. And that in turn produces 
reliability—doing what you do perfectly, time and 
time again. 

The simple secret to gaining reliability is making sure 
that the products do what they are designed to do* And 
TEACs OEM products do exactly that—securely 
read and file data. Their long-standing reputation for 
faithful operation, compatibility, and high quality 
speaks for itself. What more do you need? 

Make the reliable choice—'TEAC. 


SD-34Q/SD-380H/SD-31 


FD-235 Senes 
FD-335 Series 


MT-2ST Senes 


I MT-2ST Series 

Streaming I ape drive 

Advanced cassette streamer lor large-capacity storage 
up to 600MB 


I FD-55R Series 

5 1 /*" Mini floppy disk drive 
SVa” Mini FDD supports storage 
from 500KB to 1 6MB 


TEAC. 

TEAC CORPORATION Mgsashtno Cenlef Bldg 1-19-1B Naka-cho. Musashino. Tokyo 180, Japan Tel 0422-52-5041 Telex 34435 Fax 0422-55 2554 


■ Australia, AUVA DISTRIBUTION Tel 02-888 9000® hong Kong, Nissel Sangyo Co . Ltd Hong Kong Branch Tel 3-34344 1-6; KARIN ELECTRONIC SUPPLIES CO , LTD. Tel. 3-898252 ■ In 
Priya Electronics & Chemicals Limited Tet-2863611 ® Indonesia CHUGAI BOYEKICO . LTD Tel: 370824 ■ New Zealand. SOLSTAT Industries Limited Tel 0*3587079 ■ Philippines COMF 
INTERNATIONAL INC Tel 213020 ■ Singapore. NISSEI ELECTRONICS. LTD. SINGAPORE BRANCH OFFICE Tel. 23S7900.UAC SINGAPORE REP OFFICE Tel. 29226GB 

■ Austria. nbn-Elekironik Handel sges m bH & Co KG Tel: 0316/40 2805 ■ Belgium & Luxemburg SfMAC ELECTRONICS SPRUBVBA Tel: 02/252.36 90 ■ Denmark, Dansk Bin&r Teknik / 
Teh 03/66-20 20 ■ Finland FlNDlP OY Tel. 90-528 4338 ■ France TEKELEC MATRON 1C SA Tel (1)4534-75-35 ■ F.R, Germany, nbn ElektroniK GmbH Tel 08152/390 ■ Greece ALTEC ! 
Tel 1301 >6832-017-8 ■ Italy A.E.S.S E - S.p.A Tel: 02/54.64 741 ■ Netherlands. SI VAC DATA B.V Tel: 040-582933 ■ Norway. SCANTELE A/S Tel. (02)65 69 20 ■ Portugal BASF PORTUGUESA L 
Tel (351) 1-562511 ® Spain, ATAIO IN STRUM ENTOS S.A. Tel: 735-0252 ■ Sweden MACFtOTEK AB Tel. 08-733 02 20 ■ Switzerland A Liechtenstein WENGER PERIPHERALS AG Tel 01/ 
75 55 ■ United Kingdom TEKDATA LIMITED Tel:0782 577677, Dala Peripherals (UK) Limited Tel 0785 5 7050 

*(/ no distributor listed above is in your area, pfease contact us directfy for further details about our products. 
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Industry news and technological developments in the international microcomputer market 


Mac Network Lets You Browse Art Gallery 

V isitors to the National Gallery in London can now browse a new hyperme¬ 
dia database containing all the gallery’s 2500 paintings. The Micro Gal¬ 
lery, built around a network of 12 Mac Ilfx computers with touch-sensitive 
monitors (82 dpi), will let visitors browse through the collection and explore 
links between the historical and artistic explanatory texts* 

You can search for a painting by artist, subject, or historical or geographical 
reference and then view an 8-bit color image of the work* Touching an on-screen 
button lets you jump to works by related artists, works with related subjects, or 
works from the same period. The more important paintings have up to eight 
pages of text and color detail illustrations, designed to resemble an expensive art 
book* 

Over 2000 paintings were photographed onto 8- by 10-inch transparencies, 
scanned at 600 dpi and 24 bits, and then compressed into a proprietary 8-bit 
storage format. Through careful analysis of color distribution in the painting 
collection, researchers derived a color lookup table that yielded much better 
fidelity than you would normally expect from 8-bit images* Each of the 12 Macs 
holds its own copy of the complete database on a L 3-gigabyte hard disk drive, 
resulting in response times of 1 second or less. An AppleTalk network connects 
the machines but is used only for supervisory functions and for updating day- 
to-day information, such as whether each painting is currently on show. 

Brighton-based Cognitive Applications, a firm that specializes in A1 pro¬ 
grams, designed the system software for Micro Gallery. Developed over three 
years in close collaboration with National Gallery art staff, the software is 
loosely based on HyperCard 2.0 but heavily customized in Lightspeed C; the 
three-dimensional-look touchscreen user interface is entirely new. 

Use of Micro Gallery will be free to the public, but the gallery plans a nomi¬ 
nal charge for black-and-white laser printouts of the paintings and for personal¬ 
ized tour maps of the galleries for those who wish to view certain paintings. 

—Dick Fountain 


New Agent Can Automate Windows 


T he word agent must be among the 
top contenders for this year’s most- 
hyped buzzword. Everyone seems to be 
adding agent technology to their prod¬ 
ucts, but alt they seem to be doing is 
automating simple tasks. True agent 
technology involves the agent’s being 
able to make sensible decisions about 
what to do even if the situation isn’t ex¬ 
actly what was predicted. 

Direct Technology (Tsleworth, U.K.), 
a company well known for its Automator 
range of corporate software-automation 
products, has announced Automator for 
Windows—an agent-based technology 
that lets you automate Windows tasks. 

Automatons essentially an event man¬ 
ager that runs alongside any Windows 
application, triggering actions based on 


events that occur in the applications. Au¬ 
tomator can be triggered by a wide vari¬ 
ety of events, including a screen mes¬ 
sage, a key combination, a mouse event, 
an application opening or closing, or a 
menu item being selected. You can create 
the triggered agents by demonstration or 
by simply writing the chain of actions re¬ 
quired in a BASIC-style programming 
language. 

What makes this product different is 
how it learns what to do for any given 
trigger. The simplest way for you to auto¬ 
mate a Windows session is to track every 
keyboard and mouse event and simply 
play them back exactly as you first saw 
them. The problem, however, is that the 
agent will work only if the windows are 
in exactly the same position and order. 

continued 


NANO BYTES 


If the foreign-policy views of 
French Prime Minister Edith 
Cresson are implemented, she 
will have a major impact on the 
sale of Japanese and U»S. com¬ 
puter equipment in France, and 
maybe even the rest of Europe. 
“The Japanese have a strategy of 
Conquest. And they are about to 
devour Europe,” Cresson said. She 
said she believes that France and 
her European partners should be¬ 
gin taking a series of measures to 
prevent the Japanese from gaining 
further strongholds. Cresson is 
reconsidering the previously ap¬ 
proved plan for NEC to take a 
minority holding in the troubled 
state-owned French computer 
manufacturer, Bull. 

Japan’s director general in 
charge of European affairs, Nagao 
Hyogo, said that the prime min¬ 
ister’s remarks “might adversely 
affect friendly relations” between 
Japan and France. The Japanese 
minister for international trade 
and industry joined in by suggest¬ 
ing that France is a paragon 
among dosed markets* 

The U*S. hasn’t escaped men¬ 
tion in the new policies that Cres- 
son’s government is forming. 

The minister for European affairs, 
Elisabeth Guigou, condemned the 
U.S. telecommunications industry 
for protectionism, complaining 
that AT&T bought almost all its 
network equipment from compa¬ 
nies within its own group and used 
internal subsidies to ensure that 
their bids were the lowest. □ 

Mine. Cresson is not the only 
voice calling for tighter controls* 
Franz Hetzenaur, president of 
the Dutch PC manufacturer Tulip, 
appealed recently for import con¬ 
trols to help the European PC 
makers survive. “This important 
strategic industry should be pro¬ 
tected by import duties or quo¬ 
tas,” he said. □ 


AUGUST 1991 - BYTE 7215-3 








NEWS 


INTERNATIONAL MICROBYTES 


Automator for Windows has the intelli¬ 
gence to throw away the majority of the 
information it learns; for example, you 
might move the mouse to close a box but 
instead close a window. Automator sim¬ 
ply stores that as a Close Window com¬ 
mand, as it knows how to dose any win¬ 
dow in any position. Once it learns the 
agents, Automator for Windows stores 
them in a text form, and you can edit 
them. The language provides a full range 
of programming constructs, as well as 
the screen, keyboard, and mouse simula¬ 
tion commands. 


This isn’t Direct Technology’s first 
foray into agent technology. Three years 
ago, the company was to launch a not-so- 
secret-agent product. Agents, as it was to 
be called, was a DOS text package cen¬ 
tered around a TSR control unit program. 
The package even got a review in one 
magazine, but at the last minute, the 
company withdrew it. At the time, there 
was talk of deals from “big ILS. win¬ 
dowing manufacturers,” but the com¬ 
pany now indicates the holdup was due to 
reliability problems. 

—Andy Redfem 


IBM Reveals High-Speed Transistor for CMOS 


A t the VLSI Technology Sympo¬ 
sium in Tokyo, IBM revealed a 
new high-speed p-channel MOS field- 
effect transistor. IBM claims that the 
switching speed of its new device is dou¬ 
ble what was previously possible with p- 
channel devices. The secret of the device 
is a dopant-free, germanium-based alloy 
that lies beneath the transistor and acts as 
a charge channel, allowing charges to be 
quickly switched through the device. 

CMOS devices have become crucial 
for notebook manufacturers because of 
their low power consumption. Unfortu¬ 
nately, CMOS chips always seem to be 
a technology that is a step behind other 
techniques, especially when it comes to 
switching speed; for example. Advanced 
Micro Devices can produce programma¬ 
ble-array-logic chips with response times 
of 4.5 ns in bipolar or NMOS technol¬ 
ogy, but the equivalent CMOS chips can 
only manage a 10-ns response. The prob¬ 


lem lies in the word complementary. 

A complementary device uses both 
n-channel and p-channel transistors. A 
p-channel device actually carries posi¬ 
tively charged particles rather than the 
negatively charged electrons carried by 
n-channel devices. The p-channel device 
is significantly slower because of the 
greater perceived inertia of the particles 
within the device. The speed of the 
CMOS chip generally is limited by the 
slowest component: the p-channel tran¬ 
sistor. So if IBM’s speed-doubling tech¬ 
nique is found to be practical in produc¬ 
tion, the overall speed of CMOS devices 
could double, too. 

Currently, the device must be cooled 
with liquid nitrogen to achieve the best 
improved performance, but it should not 
be long before the maximum operational 
temperature begins to increase to more 
practical levels. 

—Andy Redf ©rn 


Siemens Announces High-Speed A/D Converter 


S iemens Central Research Lab (Mu¬ 
nich, Germany) has developed an 
A/D converter (ADC) that the company 
says can convert more than 1 bill ion sam¬ 
ples per second. 

The device has a resolution of 7 bits 
(i.e,, 128 possible discrete values) and 
was created by cascading two 4-bit ADCs 
implemented in gallium arsenide. The 
device contains around 4000 components; 
to achieve the 1-billion-sample through¬ 
put, many of the transistors must switch 


at frequencies approaching 100 GHz. 

The device was made possible by the 
creation of a 0.5-micrometer tungsten sil¬ 
icate gate that can be used in both digital 
and analog elements of the circuit. Fast 
ADCs are the key to many control and 
measurement devices as well as com¬ 
puter input devices. The analog wave is 
converted to a digital form, where it can 
be manipulated or stored for retrieval at a 
later date. ■ 

—Andy Redfern 


WANTED: TECHNOLOGY NEWS 

Are you involved in the development of new technology or products that could affect the 
international microcomputer market ? If so, we 3 d like to hear from you. Contact BYTE in 
the US . by phone at (603) 924-2638; fax: (603) 924-2552; or mail: Martha Hicks, BYTE, 
One Phoenix Mill Lane, Peterborough, NH 03458, U.S.A. 
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Philips, the Dutch PC manufac¬ 
turer, is shipping Ensemble, 
GeoWorks* simple DOS-based 
GUI, on some of its PCs. Surpris¬ 
ingly, the package won’t be 
shipped on Philips’ low-end 
models, but on its 386 and 286 
machines. Ensemble is gaining 
greater acceptance in Europe; 

IBM, Everex, and Samsung recent¬ 
ly announced that they’ll offer 
the GUI. □ 

Micro Technology’s new 
MT3242 modem that supports 
V.32bis and V.42bis incorporates 
a new patented technology called 
Automatic Speed Adaption. 

ASA lets modems change speed 
during the connection. So if the 
line gets too noisy during a call 
and then improves, the modem 
will follow this changing informa¬ 
tion bandwidth. The modem can 
also provide a line-diagnostic re¬ 
port after the call, which informs 
you of the different speeds used, 
the number of line errors gener¬ 
ated, and a general assessment of 
the line quality. The device is de¬ 
signed around a modular architec¬ 
ture that allows it to be upgraded 
when new standards are agreed on. 
The modem is designed and 
manufactured in the Nether¬ 
lands. □ 

After three years of negotiations, 
ICL, the U.K. computer manufac¬ 
turer, has announced it has 
bought Nokia Data from its parent 
company, the Swedish electronics 
giant Nokia. Rumors of an ICL ac¬ 
quisition in the PC market have 
grown since Fujitsu bought 80 per¬ 
cent of the company, giving the 
U.K. firm the extra capital it 
needed to fill the holes in its 
product line. In Scandinavia, No¬ 
kia Data’s largest market, the 
new company will be called ICL 
Nokia, and throughout the rest of 
the world, just ICL. 

The acquisition strengthens 
both companies: It gives Nokia 
Data access to the U.S. and U.K. 
markets, where its own market has 
never succeeded, and it gives ICL 
the foothold in continental Europe 
that it has failed to establish. ■ 





UNIPALM TRAINING SERVICES 


TCP/IP _ 

Now an accepted standard, TCP/IP is the 
language of UNIX, the standard operating 
system now supplied by all major computer 
vendors. Our lab-style course gives you 
plenty of hands-on experience, using 
products such as FTP's PC/TCP, building 
up a fast, clear understanding of TCP/IP, 


NFS 

Another open systems connectivity 
standard, now used and accepted industry¬ 
wide. We can teach you, using products 
such as Sun Microsystems' PC-NFS, to 
understand the concepts and use and 
administer NFS systems effectively. 


X WINDOW SYSTEM OVERVIEW 

All major software vendors are thinking X 
now - it's playing a major part in the 
development of distributed applications. 
We used our many years of X development, 
support and marketing experience to 
develop an X Overview which gives a quick, 
easy understanding of the principles of X, 
so you can exploit its power too. 


X ON PCS 

To provide cost-effective additional X 
machines, many people use PC-based X 
servers to convert existing PCs to X 
terminals. Our PC-based X training includes 
plenty of hands-on experience - as user 
and administrator-using products such as 
PC-Xviewfrom Spectragraphics, and IIM's 
Windows 3-compatible X server, XII/AT. 


OSF/MOTIF AND OPEN LOOK 

For people developing X applications, or 
simply wanting an in-depth understanding 
of the programming principles behind X, 
weare the only company in Europe licensed 
to offer the week-long OSF/Motif 
programming course. We can also help 
Sun Open Look X users to get started. 



training 



Unipalm are the only 
independent company in 
Europe licensed by 
the OSF to give the 
Programming with OSF/Motif 

course 



To book a place 
on any of the 
courses offered by 
Unipalm Training Services 

Tel 0954 211797 
Fax 0954 211244 
Inti. Tel +44 954 211797 
Inti. Fax +44 954 211244 

See Unipalm on 
Stand 200 at 
The Sun Show 
NEC 10-12 September 


Unipalm Limited 145-147 St Neots Road Hardwick Cambridge CB3 7Qf England 
Tel 0954 211797 Fax0954 211244 Inti Tel +44 954 211797 Inti Fax +44 954 211244 



UNIX is a trademark of AT&T. X Window System is a trademark of MIT. OSF, OSF/Motif, and Motif are trademarks of Open Software Foundation, Inc. XI 1/AT Is a trademark of Integrated Inference 


Machines, Inc. PC-Xview is a trademark of Spectragraphics, Inc. PC-NFS, NFS and Open Look are trademarks of Sun Microsystems, Inc, PC/TCF is a trademark of FTP Software, Inc. All other 
trademarks recognised PC-NFS is manufactured in the UK under licence from Sun by Unipalm. PC/TCP is manufactured in the UK under licence from FTP by Unipalm. Hoards picture by Ralph Mercer 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
eral s or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" 

That is why we formed 
Elex International five years 
ago. We don’t want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It’s easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don’t need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method : l/c, t/t, visa 


Elex International, Inc . 

125-127 North 4th St. 
Philadelphia, PA 19106, USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems, SA 

65 Rue du Lausanne 
1202 Geneva , Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem: 41 22 7310444 
FAX: 4122 7381190 


Circle 420 on Inquiry Cord, 



NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Out of Eden: 

The VPi386 

DICK FOUNTAIN 



The Eden Group's 
first PC Is not only 
pen-based, but it also 
supports Microsoft's 
PenWindows and 
Go's PenPoint 


The first pen-based computer designed and 
manufactured in the U.K, is also the first 
product from the Eden Group, a relatively un¬ 
known high-tech company that was started 
with venture capital in 1989. The VPi38G is a 
PC compatible with a 16-MHz Intel 386SX 
CPU and VGA graphics capability that can run 
various conventional PC applications and pen- 
based software. The Eden Group has covered 
all bets by supporting both Microsoft's Pen- 
Windows and Go Corp.’s PenPoint operating 
systems, as well as providing a proprietary notebook application called Paper- 
talk, which can be tailored to vertical market applications, 

Eden’s marketing minds said that they expect vertical market applications, 
such as point-of-sale and form-based data capture, to support its main business in 
the first year or two while handwriting-recognition technology is still undergoing 
rapid development; by then, pen-based computing should have penetrated a wider 


portion of the PC-user community. It is 
unlikely that the VP1386 will be sold to 
the public bearing the Eden name; 
rather, it will be sold as an OEM product 
that other computer firms label. 

A Flat Writing Tablet 

Eden lent me an early prototype of the 
VPi386, which still has all the electron¬ 
ics in place but has many gaps in the soft¬ 
ware. Production versions are expected 
in the fourth quarter of this year. 

The VPi386 is a flat writing tablet 
without a lid and measures 340 by 270 by 
28 millimeters. It weighs 2.4 kilograms, 
including its optional lead-acid battery 
pack. (The prototype VPi386 had no bat¬ 
tery pack, so to write this preview, I used 
the prototype solely on DC power from 
an adapter.) The case is molded in high- 
impact gray plastic with a textured non- 
slip finish, and it is shaped like an old- 
fashioned ledger or photo album whose 
cylindrical spine is slightly fatter than 
the rest of it. 

A high-resolution backlit LCD, man¬ 
ufactured by Citizen, takes up the sur¬ 
face of the case. It has a viewing angle of 
50 to 130 degrees and a paper-white 
background with black letters. The dis¬ 
play emulates a VGA resolution of 640 by 
480 pixels with 16 gray levels, using a 
Chips & Technologies chip set for full- 
register compatibility. You can use the 
screen in portrait or landscape orienta¬ 
tion according to the whim of the current 
applications software. The pen fits into a 
slot on the long edge that is farthest from 
the spine, and attached to the pen is a 
short cable that plugs into a telephone- 
jack socket under the case. 

Surrounding the 145- by 190-mm dis¬ 
play area is a wide metallic border that is 
also sensitive to the pen and can act as a 
function-key tablet. You can place over¬ 
lays over this border with markings that 
emulate a PC keyboard, a digitizing tab¬ 
let, or any other software-sped fie func¬ 
tions.. 

The whole display/border area is 
covered with a tough polycarbonate film 
on which you can write using the at¬ 
tached pen. Eden will offer two pen op¬ 
tions: one with a single writing point and 
a side button to support PenWindows, 
and a proprietary double-ended pen (one 
end writes, the other erases) for dedi¬ 
cated data-gathering applications. Both 
pens have a remarkably high resolution 
of 1000 points per inch and a sample rate 
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of 100 points per second. Although the 
pen that was supplied with my review 
machine had a button, it is not the item 
that will be shipped with final produc¬ 
tion versions. 

One of the two shorter sides of the 
VPi386’s case holds a Centronics printer 
port and a socket to attach an IBM En¬ 
hanced keyboard; the other side is com¬ 
pletely blank. The serial port is of a 
nonstandard format, combined with the 
external power inlet into a large circular 
socket set in the end of the spine. The 
plugs for this socket have a locking ring 
to prevent accidental detachment. The 
Eden Group supplied me with a combina¬ 
tion standard-electrical-power/Travel ing 
Software Lap Link cable that plugged in¬ 
to this circular socket; you can connect 
modems and faxes (when available) via 
similar cables. 

Mass storage on the VPi386 is pro¬ 
vided by two standard Japan Electronic 
Industry Development Association mem¬ 
ory-card slots in the long edge of the 
case, marked by two deep cutaways that 
look like bites out of a sandwich. Eden 
lent me a number of 256-kilobyte and 
512-KB static RAM (SRAM) cards and, 
at the end of the test, two of a new type of 
4-megabyte flash EPROM card hot off 
the press. These cards use Microsoft’s 
flash filing system, which makes them 
appear to DOS like standard disk drives 
A andB. 

The VPi386 comes with 1,2, or 4 MB 
of main RAM and 1 or 2 MB of internal 
flash EPROM, the latter configured as 
extra solid-state disk drives. On produc¬ 
tion machines, you will use one of these 
flash disk drives to boot the bundled 
operating system or dedicated applica¬ 
tions. There is no hardware power switch 
for the VPi386; to start it, you touch the 
pen anywhere on the sensitive screen or 
border area, and it boots from internal 
EPROM of an external memory card. 
There is, however, a hard-reset button in 
a tiny hole under the case, into which you 
must insert a paper clip. 


THE FACTS 


VPL386 
about £2000 

Eden Group Ltd. 

The Chapel, Rainow 
Cheshire SK10 5XF, U.K. 
44-625-576050 
fax: 44-625-576041 
Circle 976 on Inquiry Cord. 


A Peek Inside 

The agreement that 1 signed with the 
Eden Group forbade me to open the 
VPi386’s case. But, as luck would have 
it, a representative of the firm had to 
open the case in my presence to fix a 
loose connection. This was done by re¬ 
moving four recessed, hexagonal drive 
bolts. The single motherboard is sparsely 
populated with the 386SX CPU, a Chips 
& Technologies VGA chip set, RAM, 
and little else. No socket is provided for a 
numeric coprocessor, and there is no in¬ 
ternal expansion bus; however, you can 
connect the VP1386 to an external Ether¬ 
net card via its parallel port. 

The most interesting aspect of the 
VP1386 architecture is the digitizer, 
which detects pen position. Eden has in 
effect taken the mechanism from a nor¬ 
mal digitizing tablet and placed it under¬ 
neath the LCD screen. The digitizer it¬ 
self is a complex grid of printed-circuit- 
board tracks printed onto thin blue plas¬ 
tic film. The pen contains a ferrite core, 
which is wrapped with a coil that re¬ 
ceives pulses of induced voltage that are 
proportional to the distance from the 
nearest track in the grid. Because the 
digitizer system works with analog volt¬ 
ages, it is vulnerable to noise and distor¬ 
tion from external fields—especially 
from the LCD’s backlight, which is 
sandwiched right up against the grid, 

Eden has solved this problem by de¬ 
signing in a separate processor to sample 
the output from the pen and by running 
proprietary firmware on this processor 
(actually a Motorola 68HC05 microcon¬ 
troller with on-chip mask ROM) to filter 
and correct the distortions. The other ad¬ 
vantage of using such a coprocessor is 
that the pen-sampling rate of 100 sam¬ 
ples per second becomes completely in¬ 
dependent of the load on the 386SX 
CPU; this is especially significant when 
running Microsoft Windows where back¬ 
ground tasks could otherwise degrade 
drawing performance by stealing cycles. 

The Paper talk 
Pen-Based Application 

The VPi386 currently runs DOS 3.3, 
which Eden will eventually replace with 
ROM-DOS, When l first booted the ma¬ 
chine, it was configured to automatically 
run Eden’s Papertalk application, a sim¬ 
ple handwriting and sketching program 
that uses the metaphor of a notebook. 

Papertalk is graphics-based and uses 
the LCD screen in upright (i.e., portrait) 
format, presenting a picture of a blank 
ring-bound notebook cover with the bot¬ 
tom right corner “dog-eared” to act as a 


turn-the-page icon. To enter notes, you 
first create a new blank page by touching 
an icon depicting a pile of paper on the 
screen surround overlay. This causes the 
machine to display a shrunken image of a 
blank page that you insert into the book 
by touching one of the binder rings with 
the pen. Now you will see a full-screen 
blank page on which you can write or 
make sketches; the page has horizontal 
rules that you can turn on or off. You can 
add further pages as needed and turn 
from one page to the next by touching the 
dog-eared corner. 

Each page has a header box in which 
you can write a title, and when you close 
the notebook, these headers appear on its 
cover as a contents list. You can join sev¬ 
eral pages together into a document—in 
any order that you like—by touching the 
paper-clip icon; a document appears as a 
single entry on the contents page, to¬ 
gether with the number of pages that it 
contains (e.g., “My lecture notes,” 4 
pages). You can have up to five note¬ 
books open at once. They are separated 
by thumb tabs that run down the right 
edge of the screen border, much like an 
address book. 

The Papertalk prototype version that 1 
used had many features yet to be imple¬ 
mented, but 1 got the general idea. In ad¬ 
dition to notes, you can write faxes, com¬ 
plete with cover sheet and letterhead, and 
send them via a fax modem by touching a 
telephone icon on the overlay; the tele¬ 
phone dialer panel looks like a portable 
cellular telephone. The Desk icon brings 
up a panel containing more icons for 
desktop accessories, such as a calculator, 
calendar, clock, printer, copier, and key¬ 
board, none of which was yet imple- 
mented. To get rid of these accessories 
after use, you just throw them off the 
screen with a flick of the pen. 

Currently, Papertalk does not contain 
any handwriting-recognition code, so 
you can only save your actual scribbles as 
bit-mapped data, which is limiting. Be¬ 
cause Papertalk is not a Windows appli¬ 
cation (it runs straight on top of DOS and 
is implemented using Metagraphics Soft¬ 
ware’s MetaWindow), it cannot make 
use of the recognizer in PenWindows. 

Eden has decided not to attempt the 
specialized task of creating its own hand¬ 
writing-recognition software; instead, 
the company will wait to buy the soft¬ 
ware from a third party once the technol¬ 
ogy has improved and the market is 
more established. The recognizer “en¬ 
gine” from Nestor (I will discuss this 
later) is a strong candidate for incorpora¬ 
tion into Papertalk, Eden sees Papertalk 
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BORN TO BLAZE! 



Dan-486c/33 

64K CACHE SYSTEM 



• 33MHz Main board with i80486-33 Microproc¬ 
essor, AWARD BIOS, 64KB cache memory & 
Shadow RAM for System & Video BIOS -1MB 
RAM on board (expandable to 64MB) • 200W 
Power supply • Small footprint case • 102 UK 
Keyboard • 1.2MB or l 44MB Floppy drive • 
IDE Hard & Floppy disk controller • 2 Serial /1 
Parallel / Games port 


MONITOR 

12* 

MONO 

MONO COLOUR 

VGA SUPER VGA 

NO HDD 

£1428 

1496 

1652 

40MB (28ms) IDE 

£1625 

1694 

1849 

90MB (20ms) IDE £1792 

1861 

2016 

180MB (20ms) IDE 

£1930 

1998 

2154 

300MB (16ms) IDE 

£2428 

2496 

2652 


Add £50.00 for every additional 1MB RAM, 
LANDMARK VER.0.99 169 


Dan-486c/25 

64K CACHE SYSTEM 



• 25MHz Main board with i80486-25 Microproc¬ 
essor. AWARD BIOS, 64KB cache memory & 
Shadow RAM for System & Video BIOS • 1 MB 
RAM on board (expandable to 64MB) • 200W 
Power supply • Small footprint case • 102 UK 
Keyboard • 1.2MB or 1.44MB Floppy drive • 
IDE Hard & Floppy disk controller • 2 Serial /1 
Parallel / Games port. 


MONITOR 

12* 

MONO 

MONO COLOUR 
VGA SUPER VGA 

NO HDD 

£1238 

1306 

1462 

40MB (28ms) IDE 

£1435 

1504 

1659 

90MB (20ms) IDE 

£1602 

1671 

1826 

180MB (20ms) IDE 

£1740 

1808 

1964 

300MB (16ms) IDE 

£2238 

2306 

2462 


Add £50.00 for every additional 1MB RAM. 


LANDMARK VER.0.99: 117 


Dan-386c/33 

64K CACHE SYSTEM 



• 33MHz Main board with i80386-33 Microproc¬ 
essor, AMI BIOS, 64KB cache memory & 
Shadow RAM for System & Video BIOS • 1 MB 
RAM on board (expandable to 64MB) • 200W 
Power supply • Small footprint case • 102 UK 
Keyboard • 1 2MB or 1 44MB Floppy drive • 
IDE Hard & Floppy disk controller • 2 Serial /1 
Parallel / Games port. 



People think that all PC 
companies are alike. 

In truth, there are not many 
that can offer a range of high 
quality personal computers from XT to 486 with 
the specification of your choice at a price that 
cannot be ignored. Add to this professional tech¬ 
nical support both before and after purchase and 
you have the ideal solution to your PC needs. 

ALL SYSTEMS SOLD WITH MONITOR AND HARD 
DISK DRIVE INCLUDE MS DOS 4.01. 

Delivery to most of UK for one system is £15.00. Prices 
exclude VAT. All systems have one year back-to-base 
warranty, fast turn around service and optional on site 
maintenance (8-hour response). 14 DAY MONEY BACK . ^ 

GUARANTEE IF NOT SATISFIED (excludes printers). 

SHOWROOM HOURS: MONDAY-FRIDAY 10am-6pm 

Circle 416 on Inquiry Card. 



NOVELL . 

Authorised Dsslsr 


SCraH 


CL 


UM 




UK 


IDE HD CACHE CONTROLLER 

BREAK THE HARD DISK 
BOTTLENECK! 

This is an intelligent controller made in the 
USA that uses its own 80186 microproc¬ 
essor to free your computer's CPU from 
sitting around and waiting for the disk. 
Cache memory size 1MB (max 16MB). 

Average HDD speed: 0.3ms 

(Core test on a 28ms hard disk drive) 

Price: £330.oo 


ADD ONS WITH SYSTEM 


MONITOR 

12" 

MONO 

MONO COLOUR 

VGA SUPER VGA 

NO HDD 

£ 743 

811 

967 

40MB (28ms) IDE 

£ 936 

1004 

1160 

90MB (20ms) IDE 

£1107 

1176 

1331 

180MB (20ms) IDE 

£1245 

1313 

1469 

300MB (16ms) IDE 

£1743 

1811 

1967 


Add £50.00 for every addrtional 1 MB RAM 
LANDMARK VER.0.99: 58 


Dan-386/25 

SYSTEM 



• 25MHz Zero wait state main board with 
i80386-25 Microprocessor, AMI BIOS, Shadow 
RAM for System & Video BIOS • 1 MB RAM on 
board (expandable to 8MB) • 200W Power 
supply • Small footprint case • 102 UK 
Keyboard • 1 2MB or 1,44MB Floppy drive • IDE 
Hard & Floppy disk controller • 2 Serial 


12 Months on site maintenance £ 30 00 

(Application form wiU be provided with system) 

3 5’ 1.44Mb or 5.25' 1 2Mb floppy 0hv« £ 53.00 

Dan Microsoft compatible Sena! Mouse E 19.00 

Monitor & Keyboard expansion leads C 20 00 

SVGA Card Memory Upgrade io24jT6S.«6 cat E 50 00 

14* B&W,Amber monitor Upgrade from 12* £ 15.00 

17* colour Super VGA monitor Upgrade 

{1024x764 non interlaced ) £520.00 

200MB' 14ms IDE Hard Disk Drive Upgrade 

from 18OM0.’2Oms £112.00 

MS-WINDOWS Version 3.0 £ 65.00 

MS-DOS Version 4 01 or 3 3 £ 50 00 

MS-OOS Version 5.0 £ 60.00 

Mini Tower Case Upgrade E 19.00 

Fuji Tower Case Upgrane - C 59.00 

Maths co-processors for all systems P.0 A 

Slimirne case option available on all systems F O.C 


Ail VGA systems come wsth 256KB of memory on the 


/1 Parallel / Games port. 


MONITOR 

12- 

MONO 

MONO 

VGA 

COLOUR 

SUPER VGA 

NO HDD 

£ 619 

687 

843 

40MB (28ms) IDE 

£ 812 

880 

1036 

90MB (20ms) IDE £ 983 

1052 

1207 

180MB (20ms) IDE 

£1121 

1189 

1345 

300MB (16ms) IDE 

£1619 

1687 

1843 


Add £50.00 for every additional iMB RAM. 
LANDMARK VER.0.99: 25.5(1 MB) - 33 6(8MB) 

A card {640x480/16 colours), 


DAN TECHNOLOGY Systems prices and specificai'ons are subject to change wiihout notice. 
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T 

he Eden VPi386 
is a powerful 
and compact 
386SX portable. 



primarily as a base froih which to create 
dedicated forms software for OEM appli¬ 
cations of the VPi386, where the added 
baggage of PenWindows would be a lia¬ 
bility. 

I found it difficult to draw clean, 
smooth lines in Papertalk on the VPi386 
prototype, but on discussing this with 
Eden’s technical director, l discovered 
that the pen-sampling processor was only 
running at 60 percent of its intended 
speed, and that the company has a lot 
more tweaking and tuning to do on the 
prototype firmware to smooth out jitters 
caused by electrical noise. T was briefly 
shown a later version that was already 
much better. 

Micro§oft’s PenWindows 

I was fortunate enough to see Microsoft's 
PenWindows running on the VPI386. 1 
should stress that this was an early alpha 
version of the software, and that I am not 
going to judge the final product from this 
sneak preview; however, PenWindows is 
already pretty impressive. 

PenWindows is just version 3.1 of 
Windows with extra software for hand¬ 
writing recognition running on top of it 
as dynamic-Iink-library modules. It can 
translate pen strokes and gestures into an 
ordinary Windows mouse-event stream 
so that even preexisting Windows appli¬ 
cations can let you use the pen to select 
from menus and dialog boxes. PenWin¬ 
dows’ appearance is exactly like that of 
Windows 3.0, and it works in an intu¬ 
itive, obvious way; placing the pen on an 
object as you would the mouse cursor and 
then dragging or double-clicking on it 
has the expected effect. 

The differences between the two pro¬ 
grams appear when you pop up the Pen- 
Windows control panel and see two new 
icons for Pen and Handwriting, The Pen 
icon is more or less equivalent to the 
mouse dialog box, letting you set the dou¬ 
ble-click speed, the ink color, and the 
pen-stroke width. 

The Handwriting dialog box lets you 


install recognizers in the same way that 
you install printer drivers or fonts. It also 
lets you set some more esoteric param¬ 
eters, such as pen proximity, verifica¬ 
tion, and error levels, which I did not 
fully understand without documenta¬ 
tion. You can also install a user identifi¬ 
cation and a dictionary from this dialog 
box. The user identification is for use 
with trainable recognizers, where each 
system user needs to keep his or her own 
handwriting parameter set. The dictio¬ 
nary provides character-recognition data 
for a particular language, so you can map 
pen-stroke patterns into ASCII values; 
the Microsoft English Language Dictio¬ 
nary was the installed dictionary, but I 
would guess that you can buy others 
(e.g., Russian, Arabic, and French). 

PenWindows Applications 

There were three applications that used 
handwriting recognition: Microsoft’s 
Pen Palette, PenPad, and HForm 1.0. 
Pen Palette is just a small box with three 
rows of letter slots that you can use to 
practice and tune the recognizer and cap¬ 
ture writing into nonpen applications. 

PenPad is just the familiar Windows 
Notepad with handwriting recognition 
added. The program is exactly like a 
Notepad window, but if you scribble a 
letter in the window, it appears after a l- 
or 2-second pause at the cursor position 
as an ASCII character. You can write en¬ 
tire words, and the recognizer will catch 
up in its own time. Clearly, the recogniz¬ 
er needs much more work done on it, as 
this early version’s accuracy was poor. 

The third application, HForm 1.0, is a 
form-based input program; it presents a 
database-entry form whose fields you 
can fill in with the pen. 

In addition, there was a demonstration 
program for the recognizer that Nestor 
wrote. This program is a eonnectionist 
recognizer (i.e., a neural network simu¬ 
lated in software) that you can train, and 
its accuracy was superior to anything I 
have seen of this type so far. Without any 
training, I wrote the alphabet in upper¬ 
case, and the software recognized every 
letter except my E , which it mistook for a 
Y; this is especially impressive since I’m 
left-handed and use unorthodox strokes. 

To train the recognizer, you just type 
the actual letter, word, or phrase that 
your last strokes were meant to represent 
from either a hard or soft (on-screen) 
keyboard; for example, you can get the 
program to recognize a continuous 
squiggle as your signature and translate it 
into your whole name. Eventually, the 
Nestor engine will be available as an al¬ 


ternative recognizer that you can install 
from the control panel. 

Even though it may lack the elegance 
of the notebook metaphor used in Go’s 
PenPoint (and in Papertalk), I found that 
the pen integrated far better with Win¬ 
dows than I might have imagined; it is a 
very usable system. It also has the advan¬ 
tage of a large existing software base. 

Performance and Compatibility 

Traveling Software’s LapLink package 
let me transfer software from my desktop 
PC to the VPi386, using the special cable 
that Eden supplied. On my loan ma¬ 
chine, the internal flash memory was 
read-only, so I was limited in what I 
could transfer by the capacity of the 
SRAM cards. On production machines, 
you’ll be able to write to internal flash 
drives, and 4-MB flash cards will be 
available (at a price). Nevertheless, I 
managed to run a variety of software suc¬ 
cessfully, including home-brewed VGA 
graphics programs written in Turbo Pas¬ 
cal. It appears that the VPi386 is as com¬ 
patible as any desktop clone. 

Eden supplied me with a copy of Auto- 
Desk’s AutoSketch configured so that it 
could accept pen input from a graphics 
tablet; you can make the VPi386’s digi¬ 
tizer emulate popular graphics tablets, 
such as those from Summagraphics and 
Numonics, by loading suitable drivers. 
The screen border area was configured 
as a PC keyboard (with a suitable clear 
plastic overlay), so that I could even enter 
text with the pen. AutoSketch’s pull¬ 
down menus responded to a tap of the 
pen, although with a slight delay. 

Powerful and Compact 

The Eden VPi386 is a powerful and com¬ 
pact 386SX portable that you can use as a 
desktop PC by plugging in an IBM En¬ 
hanced keyboard. The pen-input system 
seems highly effective, and Eden has 
been clever in adopting both of the com¬ 
ing industry standards, PenWindows and 
PenPoint, in addition to its own propri¬ 
etary software. The PenPoint port is ex¬ 
pected to be complete toward year’s end. 
I was pleasantly surprised by PenWin¬ 
dows, and much of my initial skepticism 
about pen input has been dispelled. 

The Eden Group has yet to announce 
the price of the VP i386, but I was told it 
will be in the £2000 region. Now, if only 
Eden would design a cut-down version 
the size of a reporter’s notepad.... ■ 


Dick Fountain is a BYTE consulting edi¬ 
tor based in London, You can contact him 
on BIX as ‘'dickp. " 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£ 1 0977 


Netware 3.11 for up to 100 users 
(optional version for up to 250 users) 

-PLUS- 

Elonex 486V/33E file-server 
33MHz 80486 processor, 32-bit EISA bus, 
internal cache memory, 128k external cache, 
4MB RAM (max 32MB), 1 Gigabyte (formatted) 
Hard disk with 32-bit SCSI cacheing 
controller, 32-bit Ethernet server card, 
heavy duty Uninterruptable Power Supply. 


£7100 


Netware 3.11 for up to 20 users 
(optional versions for up to 100, 250 users) 

-PLUS- 

Elonex 386V/33E file-server 
33MHz 80386 processor, 32-bit EISA bus, 

32k cache memory, 4MB RAM (max 32MB), 
600MB (formatted) Hard disk with 32-bit SCSI 
cacheing controller, 32-bit Ethernet server 
card, heavy duty Uninterruptable Power Supply. 


£ 5 5 O O 


Netware 2.2 for up to 50 users 
(optional versions for up to 100 users) 

-PLUS- 

Elonex 4868/25 file-server 
25Mhz 80486 cpu, internal cache memory, 
4MB RAM (max 16MB), 300MB IDE Hard disk, 
intelligent Ethernet server card. 


£304 O 


Netware 22 for up to 10 users 
(optional versions for up to 50, 100 users) 

-PLUS- 

Elonex 386B/25 file-server, 25MHz 80386 processor, 
64k cache memory, 4MB RAM, 

200MB IDE Hard disk, 16-bit Ethernet card. 


£ 2 1 3 « 


Netware 2.2 for up to 5 users 
(optional versions for up to 10, 50, 100 users) 

-PLUS- 

Elonex 386B/25 file-server, 25MHz 80386 processor, 
64k cache memory, 4MB RAM, 

100MB IDE Hard disk, 16-bit Ethernet card. 


£8 10 


Elonex 386SXM slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 



£64 O 


Elonex 286M slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 

Cad Response Computer Maintenance (tel: 081-%5 3225) for a free 
site installation survey and/or subsequent ornite support. 
All trademarks are acknowledged. Elonex reserves the right to 
change specifications and prices without notice. All items are sold 
subject solely to Elonex's terms and conditions of trade. 

NEW LONDON OFFICE 

Elonex pic, 2 Apsley Way, London NW2 7HF 
-Fax 081-452 6422- 

Tel 081-452 4444 
NORTHERN OFFICE 

Elonex pic, 7-9 Campus Road, Listerhills Science 
Park, Bradford, West Yorkshire BD7 1HR 
-Fax (0274) 307294- 

Tel (0274) 307226 

-EIRE- 

ERS Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
-Fax 1-6791728 Tel 1-6797774/5 - 


JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 

Fewer still can directly supply such a wide choice 
of powerful File-servers and Workstations, fully installed 
and ready to run under NOVELL'S Netware. 

Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 


- BELGIAN OFFICE - 

Marktech (Benelux) SA Route Provinciate 244, 
Bte 7, B-1301 Wavre (Bierges), Belgium 
-Fax 10-41 45 % Tel 10-41 42 26- 


None offers complete solutions as flexible and 
cost-effective as ours. 
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NAME 

POSITION 
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Half of design is talent. 


To bring your outstanding designs to life, Philips 
introduces the brilliant support: our newest Brilliance 
large-screen monitors. Resolution is up to 1280 x 1024, 
making even the smallest details clearly visible. 

Brilliant display performance. The 20-inch Black 
Matrix screen gives you brilliant colour reproduction and 
high contrast. While Dynamic Focus Adjustment ensures 
optimum sharpness right across the picture area. 


This superb display performance makes the new 
Brilliance the choice for demanding professional appli¬ 
cations like CAD/CAM, advanced computer graphics and 
document preparation. 

Autoscan for multi-compatibility. The Brilliance 
20-inch monitors are the perfect match for PS/2, 
386/486 and Mac-11 computers, as well as ail work¬ 
stations, Thanks to Autoscan, they handle a wide range 





























The other half is brilliant support. 




of high-resolution graphic controller cards. And with 
built-in support for VGA, Super VGA, 8514A/XGA and 
Mac-ll modes with automatic image adjustment, they 
offer an ideal solution for both your high-resolution and 
everyday applications. 

Plus Brilliance low-emission. All Brilliance monitors 
also have a low-emission version which meets all 
Swedish MPR II requirements. 


PHILIPS 



BRIIUANCE 

LOW EMISSION 

For more information, please contact 
Philips Monitors, SFf-7, PO Box 80002, 5600 JB 
Eindhoven, The Netherlands, Fax. +3140 73 3983. 

PS/2 and 8514A are trademarks of International Business Machines Corp. 
386 and 486 are trademarks of Intel Corp 


PHILIPS 







































































Your International Source For Software 


ACCOUNTING 


Peadttree Double Boats Pack 

235 

Quicken 4.0 

39 

CAD 


Autuskotch 3.0 

14? 

Design Cud 3D 3.1 

205 

Design Cad 2D 4.2 

155 

Genetic Cedd 5.0 

29? 

w DrufaCAD ffliWindpws 

447 

COMMUNICATIONS 


PC Anywhere IV 

9? 

PuKOmn Plus V2.0 

65 

Reflection 2+ 4,1 

225 

Reflection 4+ 4.1 

299 

Snwtenm 340 

199 

s mmmm 

135 

w [ 105stalk fun Windows 

125 

w DyoocommAsyndiffii Windows 

109 

DATABASE 


Clarion Prdessunal Deuel 2.1 

475 

CI#h 5.01 

529 

DBase IV1,] 

409 

Foibase Pl« SyU 2.1 

T?5 

FoxpraS/U 1.02 

Paradox 3.5 

455 

519 

tarudax 3.5 Upgrade 

169 

PC Fife 5.0 

89 

R&RRelReplWiito 4.0 

155 

w DBFusI Windows 

755 

w Supeksc 4 fw Windows 

425 

DESKTOP PUBLISHING 

Adobe Fonts (each) 

CALL 

Freedom of Press lighl 

5? 

Freedom of ftess 2,2 

24? 

PFS First Publisher 3.0 

75 

hofessiond Clip AM (klery 

The New Print Shop 

15? 

3? 

Ulhnsc^i PC 2.3 

112 

UlNasoiptK Plus2.3 

245 

Venturn Publisher Gold 

54? 

v Adobe Type Mntiagw 

65 

w Eilstieem FaraliN 

59 

w Image-lti Full Pock 

57? 

w flmnipnge 384 Y3.Q 

469 

w Omnipege Piofeiskmol 
w PogemoUr V4.0 

455 

4?? 

w Supeipiint 

115 

w kh Type 

115 

w Ventuco Puhfehw br Windows 

549 

w Wordsson Plus 

699 

E DU CATION/E NTE RTAINME NT 

UngmgeAiStstonr Frendr 

45 

Unguage Assistant Germon 

45 

Language AssisteiilireJien 

45 

Language tesistoii Spenish 

45 

PC Globe 4.0 

39 

Sffndty 

33 

SimearPh 

45 

Test Ehwe til: The Posston 

37 

Where in Ik WfflFd...Dduxe 

52 

w Nessor Windows 

30 

FGRM5/FLGWCH ANTING 

Flowcharting Ilf 

145 

Form tool Go« 

5? 

Jntofurlive Easyllow 6.1 

105 

Dig Phis Advanced 5.0 

65 

Perform 2,1 

91 

w ABCFlowdiarto 

165 

w PerfwmPro 

155 

wRFFbw 

97 

GRAPHICS 


Dan 0 ikklin Demo 113,0 

189 

Deluxe Point 11 £nhonced 

85 

Drowperfecf 1.1 

27? 

freelance Pk 4,0 

329 

Harvard Grapluts 2.3 

295 

Harvard Graphics 3.0 

419 

HijaakZ.D 

99 

Hoe Shot Giophics 

179 

Inset Plus (w/Hifmk) 

PC Pauirtcusn IV Plus 

135 

119 

Pifcr; Pkrs 2,0 

65 

w C<heI Draw 2,0 

309 


Miciagrofx Designer 3.0 465 

Mkitgrafa Choitsmo 345 

wpqe 175 

HARDWARE & PERIPHERALS 

Ad-Ll Synthesis tad 9? 

Adobe PMteoipt CdfItiiJbs 297 

ATI 8514 197 

Copy II PC Option Booed Deluxe 115 

HarduidllXLSOMH 397 

Intel Sfltefwdofl Bond 395 

Logiledi Mouseman Serial 75 

Logitech Scan Man 3Z 67 

Logitech Sionmon 256 319 

Logitech Trubniin Sernl/Hus 07 

Pacific Goto 1-2-4 Plusw/SMB 245 

Pacilic Page wish 2MB Memory Bid 36 5 
Porfk Page Persunuf Edition 365 

Potific 4 Mammy Board w/2 MB 149 

Pacific 4 Memory Bornd w/4Mfi 255 

ZSlnflneFonlCartiirSge 269 

Ptnc.ftriph 2400 Ext V.4I Bis 209 

Phk. Perlph 7400 Irt V.42 Bb 149 

Sound Bbsfiei 175 

Super Cartridge 3 Pioleswoftal 279 

Worldpwl 2400 229 

Worldpori?400w/MMP 339 

UTarldpnriZW 449 

Worldpofi 7400 635 

fawn 74W Ext. V42KS 149 

Zoom Send/Bec Fox Modem 135 

INFORMATION 
MANAGEMENT 

usfcSom 5.0 227 

Irfowtet 2.0 75 

Instant Recall 64 

Ulus Agenda 2.0 29? 

wPJratS.O 255 

INTEGRATED 

Ulus Works 95 

wPFS Windows Works US 

LANGUAGE /P ROGR AJVLMI KG 

Brief 3.1 17? 

fllree filer Multiuser 125 

Btrieve 5.1 43? 

C Tools Plus 92 

KeiJ 106 

Norton Editor 2.0 60 

Object Piolessiwiol )M 12? 

Powerbask 2.1 79 

Power Tools Plus 92 

Smnlltolk 9 204 129 

lurk C++ 75 

Turk C fools 92 

Turk Posed 6.0 99 

Turk ftrscol Professional 6.0 199 

Turk PTdeEaonol 05 

Zortoeh C ++ 2.1 149 

W Allot 3.1 195 

W Asymetrix foalook 297 

w total C++ 32? 

W Ob|eftVtsion 95 

w Smalltalk Windows 29? 

w lurk Postal for Windows 14? 

NETWORKING 

Lontestic 2M8PS Adapter 145 

Lontaft 2MBP5 Starter lit 359 

Lontoslic Ethernet Adopter 225 

Lomostit Ethernet Stoner Kit 509 

Novsll NEI000 167 

Novell NE2000 19? 

Western Digital Etbeicord Elite 155 

Weston Digital Ethwtord + Efito 16 IB? 
Word Perfect Office 5-Podc 32? 

Brtom Pocket Ethernet Adaprer 37? 

OPERATING ENVIRONMENTS 
Oesqview 2.3 82 

tteqview386 2.3 135 

OR DOS 5.0 139 

Geawmlts Ensemble 125 

KP New Wave 115 

MS DOS 3 J or 4.01 72 

OS/2 

WonfOSZ 335 


Sifinlltalk/V PM 29? 

PROJECT MANAGEMENT 

tA SuvKfprofsc? ZkO 577 

Harvard Project Managei 3-01 455 

SrtarftolMt Scheduler? 42? 

rmelinB4.0 467 

STATISTICS/SCIENCE 
Brainrmker 149 

CSS Slulislka 715 

Daw m 

Grapher 345 

Mofbead 3.0 325 

Mothtmolka 386 w/3 0 1 Supp 7 S9 
Sigma Plot 435 

Seincerw/BfcH 135 

SPSS/PC Plus (Base l Stefelics) 469 
Stntgropliics 5.0 439 

Surfer 35? 

S^oi5,0 649 

w MnihTyf* lor Windows 165 

SPREADSHEET 

Baler 5.1 35? 

Baler« 57? 

Impress 2.2 79 

Lota 143 V«. 2.3 339 

Lotus 143 Vei. 3.1 419 

Qunttfo Pro 3.0 309 

Qunltm Pm Upgrade 125 

Sideways 3.3 57 

SupMtricV 7? 

w Wingz 337 

UTILITIES 

Amifrag 52 

Autumemr 4.7 37 

Blue Max for PS/2 85 

Check It 85 

Copy II Ft 6.0 27 

Copywnto 65 

Direct Access 5.0 65 

Disk Manager 39 

Frctkd Fm 3.0 115 

Up Uik Release III 92 

Ulus Magellan 2.0 109 

Hetman (4 User) 99 

Netioam (10 User) 159 

Netoam Smgle User 47 

Norton Anliwus 09 

Norton Cammandr* 3,0 9? 

Norton Utilities Advanted 6.0 115 

PC flwik Powerpok 2.0 75 

PC Toots Deluxe 7,0 107 

Power Menu 57 

Print Cache 77 

O-Das III 4? 

Oemm 306 5.1 62 

Software Bridge 5.0 79 

Software (mouse! V5.0 55 

Sprite II 67 

System SJatthProtowiI 89 

fePt 75 

CTree Gold 2.0 95 

W 306 To The Max 5.1 72 

w Desktop Set 79 

w Distort Backup 99 

w [to [totfor Windows 135 

*hDC Windows Express 3,0 52 

w hDC Fits) Apps 52 

w WIN Connect 82 

w WinSleulh 3? 

WORD PROCESSING 
Facelift for WordPerfect 59 

Gfyphlxfm WordPerfect 79 

Gtatnimiik IV 59 

Rightwriter 4.0 55 

WordPerfect 5,1 24? 

w AMI Prafessiwial 305 

w G<anwia(ik tV far Window? 57 

w Prolesskmal Write Plus 175 

XENIX/UNIX 

Interactive Unix Op Sp 1 -? Usei 32? 
Interactive Dev. System 50? 

Ulus 143 (lOUsffl) 103? 

SCO Foxhose + 306 715 

SCO Unix Develop Sys 364 715 


SCO VP/IK (Unlimited) 

SCO VP/IX Q User) 3^ 

WattWfea for SCO Xenix 5 User 509 
MACINTOSH 
Generic Codd 5.0 
Image Studio 1.7 
Color Studio 1.1 \ 

PowerPoint 2.01 d 
Publish It Easy 2.01 
VentaO Publisher 3.0 
Tempo H Plus 2,0.3 
Superraid T.5 
Copy II Mac 7,2 
Moc Took Debra 1.1 
(tetiospecl 1 2 
Moihrype2.il 
SndMVMocLl 
Pyro 4.0 
Superspool 5,0 
Feslbock II 2.5 
fell 
Utilities 1.0 
QuickksciO 
MuttkOp?.! 

SytMMK Aatiwus lor Mm (Sam) 65 
Symantec UliStos for (Sum 11} 96 

Horton Utilities for iht Mm 1.01 
Think Pasco! or 3 420 Think C 
Saltwort Bridge 1.0 
Mnlhuraliai Enhanced 2.0 (May91} 799 
2 Bask S .0 99 

Cakncopy Mot (Twin Pali) Speed 137 
Laplink Mac III Connectivity Pac 93 

Typisl 

0m nr page 2.12 
Pacific Page PR 4.0 to the Mac 
Adobe Photoshop 2.0 
StieomlineZ.O 
Afto dark 2.91 
Stepping Dint II 2.02 
Motspin 3.01 
Stotvtow II 
MstwtUe II 1.1 IV! 

Filemaker Pm 1.0 V2 
MatprojKl II 2,1 IV3 
Big Thesaurus l.Q 
Coach Piof 3.1 
foxbose+Mac 2.0 
Faxbose+Mflc Multiuser 2.0 
Wing 1.1 A 

kisiae lalormation 1,0 
Works 2,000 
Word 4,00 
Excel 3.0 (May '91} 

The Microsoft Office 
Double tfelix III 3.0R6 
Datodesk 3,0 
Cafendm Orator 1.0 
Leila Writer Plus 
Tost toms 2.0 
Excel 3.0 

R^itwriter far the Mar 3,1 
Gremmotik Mac 2,0 
Word lor Word 1.0 
Mare 3,0 

WrilE-now 2.2/GrnmmntikMac 
WardperfectMoc 2,0 


479 

495 

529 

649 

122 

2! 

49 

169 

309 

139 

215 

359 

64 

124 

20 ? 

409 

245 

6B 

164 

245 

309 

525 

388 

45? 

34 

52 

104 

309 

54 

49 

85 

265 

117 

27? 


Adobe Typo Moiwgar 2,0 55 

Adobe Puis Pack 10? 


Adobe Plus M/AfM 15? 

a n for ATM 1.0,4 59 

usMv3.0(W/ATM) 379 

a ' eipoint 2.QA 135 

a Pitsuasron 2.0 329 

Aldus Fierfmnd 3,0 399 

Aldus Pacemaker 4.01 (June"? I) 499 
True Type Fools 1 ai 9429 Fonts 2 Ea. 59 
The Print Shop 0.2 35 

Mucpffinr II 2.0 67 

Muedrw II 1.1 V2 265 

Claris Cad 2 .0 429 

Fieeddm of Piess Light 3.0 17 Fonts 55 
Fieedom af hess 3,0 (35 Fonts) 255 


TO ORDER, OR INQUIRE CALL 

1 - 818 - 347-2444 

OR FAX YOUR ORDER 

1 - 818 - 347-9977 

W Indicates Windows Compatible Products 

✓ OlffR 7 YEARS EXPERIENCE 
PROVIDING OUR CUSTOMERS 
WITH THE BEST IN US SOFTWARE 

✓ 5 YEARS SERVICING THE 
INTERNATIONAL MARKET 

✓ VOLUME DISCOUNTS 

✓ NET TERMS FOR LARGE 
CORPORATIONS 

✓ WE MAKE IT EASY TO ORDER 

✓ NO MINIMUM ORDERS 

✓ A HUGE INVENTORY WITH ALL 
THE LATEST VERSIONS 

✓ EXPRESS DELIVERY 

■■■■■■■■■■■ 

YOU CAN DEPEND ON US 
TO BE YOUR INTERNATIONAL 
SOURCE FOR SOFTWARE 


PLEASE SPECIFY DISK SIZE WHEN ORDERING 


The UltraScript™ 
Type Collection 




UltmScripf 

PC 


UltmScript 

PC""* 




$112 $245 

Gain Access to a Variety of Applications 
Break the PostScript* price Barrier 
Print High Quality Text and Graphics 
Print Directly from Most Applications 


...NEW ...NEW ...NEW Iff 


PC TOOLS v 7 $109 
NORTON UTILITIES v 6 $115 
HARVARD GRAPHICS 3.0 $419 
CALL FOR DETAILS AND 
PRICING ON ALL NEW PRODUCTS 


WE'RE THE BEST CHOICE FOR 
ALL YOUR SOFTWARE NEEDS! 

CALL US NOW AND 
EXPERIENCE THE DIFFERENCE 



1-818-347-2444 
FAX I -818-347-9977 


We accept Mastercard, Visa, Eurocard, American Express, JCB and Bonk Transfers. We offer credit lerms to large international corporations.We also accept 
payment by check If drawn on a U,S, bank In U. S, dollars. Please call ar fax before submittting payment to obtain shipping cos Is. We ship by DHL, TNT, US Mail or 
freight forwarder far large orders, 2% surcharge on American Express and JCB. 

We separate Invoices Into manuals, software and diskettes to minimize impart duties. Prices ore sub[ed to change without notice. All versions are latest versions. 
We replace all defective items as soon as possible. Please call or fox our customer service department for specific inslructions before returning any product. 

Because of the time difference, it is best to correspond by fax. If you need to phone us, please call between the hours of 7 a.m, and 6 p.m. Pacific Standard time, 
[We are 9 hours behind most of Europe), CALL US FOR ANY ITEMS NOT LISTED , 

P.O, Box 1 0598, Canoga Park, CA 91309 * Showroom: 7959 Deoring Avo., Canoga Park, California 91304. 


































NEWS 


INTERNATIONAL SHORT TAKES 


Real-Time Color Video for Windows 3.0 


F ast Electronic has com¬ 
bined a video digitizer 
and a multimedia board into a 
single card that lets you view 
video pictures in real time in a 
Microsoft Windows 3-0 win¬ 
dow. Screen Machine can 
capture single frames and 
store them on your hard disk in 
standard formats with data 
compression and can display 
images i n t rue color (i. e., 16*7 
million colors) on analog VGA 
monitors. Besides being avail¬ 
able from the designer. Screen 
Machine is also available from 
Fast Electronic’sUK. subsid¬ 
iary, Magnifeye. 

The back edge of the full- 
length Screen Machine card 
contains two sockets. The first 
socket lets you connect to the 
output from your VGA card 
via a curious Hydra-headed 
cable whose free portion ter¬ 
minates in three color-coded 
phono sockets for a video 
source. The second socket, 
into which you plug your 
monitor, lets Screen Machine 
pass VGA signals through un¬ 
changed so that you see a nor¬ 
mal PC display. 

You operate Screen Ma¬ 
chine via a sophisticated Win¬ 
dows program called SM- 
Camera. If you dick on the 
Screen Machine icon, you 
open up a small window with 
three more icons called TV, 
Camera, and Dark Room. 

Clicking on the TV icon 
opens up a live video window, 
which lets you adjust various 
parameters. 1 used as a video 
source a PAL S-video color 
camera (KP-C507) that Hita¬ 
chi U.K. kindly lent me. To 
begin with, I had trouble get¬ 
ting a color picture, but even¬ 
tually a color-video picture 
appeared in my TV window, 
which 1 could move, resize, 
and zoom in real time. Pull¬ 
down menus let you alter and 
store certain display and video 
parameters, such as bright¬ 
ness, contrast, saturation, in¬ 
dividual RGB components, 
and sharpness, A band-pass 
filter is also available to give 


that super-sharp, edgy effect. 
One menu lets you choose SE- 
CAM and NTSC video 
sources in addition to PAL. 

The Camera window fea¬ 
tures a small live-video pane, 
with slider controls for the 
video parameters and a film¬ 
strip of seven small frames. 
When you click on a button, 
you can capture the current 
video frame, as a still, into the 
next vacant frame. Films are 
actually DOS directories, 
with each frame stored as a 
numbered FLM file. 

The Dark Room is where 
you manipulate whole films. 
You can open a film and view 
its frames, crop them to size. 


Screen Machine 

£1123 for card and 
software; £135 for audio box; 
£300 for C interface 

Requirements: 

IBM PC with VGA 
capability, an external video 
source (e.g., video camera, 
VCR, or TV tuner), and 
Microsoft Windows 3.0 
(to run the SM-Camera 
software). A version for 
the Mac II is also available. 


and adjust their color balance; 
however, beyond scaling and 
horizontal or vertical stretch¬ 
ing, there are no image-pro¬ 
cessing facilities. 

Finally, you can develop 
your image, which is Screen 
Machine jargon for writing it 
in a standard graphics format 
such as GIF, TIF, and PCX, 
for importing into desktop 
publishing, presentation, or 
drawing packages. 

The Dark Room also allows 
you to attach text notes de¬ 
scribing each frame, with a 
text-search facility to locate 
images. The Compress button 
dialogue offers eight levels of 
data compression with ratios 


Fast Electronic GmbH 
Ruckertstrasse 1 
8000 Munich 2 
Germany 
49-89-53-9800-88 
fax: 49-89-53-9800-99 
Circle 979 on Inquiry Card. 

Magnifeye 

235-239 WalmerRd. 
Walmer Studio 6 
London W114EY 
U.K. 

44-71-221-8024 
fax : 44-71-792-3449 

Circle 980 on Inquiry Cord. 


varying from 5 to 1 to as much 
as 50 to 1. The Develop dia¬ 
logue offers several choices 
of conversion, for 4, 8, or 24 
bits of color, gray scales, and 
monochrome dithering. In ad¬ 
dition, you have a choice be¬ 
tween standard and advanced 
algorithms for reducing 256- 
coior images down to 4-bit 
PCX or gray-scale images. 

The SM-Camera software 
that I reviewed was a prepro¬ 
duction release, and it still had 
a few cosmetic Windows bugs 
(e.g., occasional failure to up¬ 
date an overlapped window). 
But by the time this review ap¬ 
pears, these bugs should be 
eradicated. 

For non-Windows applica¬ 
tions, you load a driver called 
SM.SYS via your CONFIG 
.SYS file. After installing a 
small TSR command-parser 
program, you can open live- 
video windows by writing 
command strings to a new 
DOS device. This lets you ma¬ 
nipulate live video from any 
programming language that 
can write to a text file, or even 
from the DOS prompt by using 
batch files. 

The 80-odd Screen Ma¬ 
chine commands include full 
mechanical control for vid¬ 
eodisk players and tape re¬ 
corders. For more serious low- 
level development work, Fast 
Electronic can supply (for an 
extra £300) a complete appli¬ 
cation programming interface 
in the form of a C library. For 
Windows developers, the 
command parser is also sup¬ 
plied as a separate dynamic- 
link-library module. 

Although 1 have very little 
experience with video, I found 
Screen Machine simple to use 
and to incorporate into pro¬ 
grams. The Windows inter¬ 
face via SM-Camera is so intu¬ 
itive that absolute novices can 
workitwithinminutes. Screen 
Machine offers a powerful 
and easy way into the new 
world of multimedia com¬ 
puting. 

—Dick Fountain 
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A Powerful and Flexible Graphical Database 



O ne of the first U,K. “de¬ 
veloped PC databases, 
Cardbox has attracted a band 
of dedicated users during its 
10 years of service, particu¬ 
larly among the bibliophiles 
and other col lectors for whom 
it was designed. Now Business 
Simulations has released a 
graphical version that lets you 
insert VGA color pictures into 
its records. 

Picture Cardbox comes on 
five 3Vi-inch floppy disks, 
most of which contain sample 
databases. You don’t need to 
install each disk, but if you do, 
they will take 3 megabytes or 
more of memory. 

The graphical version looks 
exactly like its predecessor, 
with record screens based on 
the metaphor of a file card. But 
now the screens can have a pic¬ 
ture as one of their fields. You 
can attach several pictures to 
one record, but you can only 
view them one at a time, in se¬ 
quence. The database displays 
pictures at half-screen size, 
but you can zoom the picture 
window to full-screen size by 
pressing Alt-F3. 

Picture Cardbox retains the 
original user interface, with a 
horizontal menu at the bottom 
of the screen from which you 
issue two-letter commands. It 
should please previous Card- 
box users, but its look may in¬ 
timidate new users, especially 
in these Microsoft Windows- 
crazy times. My biggest gripe 
about Picture Cardbox is its 
promiscuous use of key f unc¬ 
tions; for example, it uses Q, 
QU, Alt-FlO, and ESC to exit 
from various functions. 

You could call Cardbox a 
semi-free-form database; it uses 
fields—52 per record card— 
but any field can contain a 
mixture of text and numeric 
data. Cards can be up to twice 
the size of the screen, and you 
can scroll to view them. Each 
card can also have up to 80 
lines (or 8000 characters) of 
extra text that you can view by 
pressing the F3 key. You can 
browse through the cards 


using the left and right cursor 
keys, and you don’t need to 
wait for a picture to finish dis¬ 
playing before moving on to 
the next. Each database can 
hold up to 500,000 cards. 

The database has excellent 
indexing facilities, which you 
can apply automatically or by 
manually tagging words dur¬ 
ing data entry. There are ex¬ 
tensive text-editing facilities, 
and you can import text from 
word processors and create 
templates for mail merging. 
The Selection and Sorting fa¬ 
cilities are also excellent—you 
can select groups of records, 
add and remove records inter¬ 
actively according to various 
criteria, and then save the se¬ 
lected list. 

Picture Cardbox stores 
pointers to pictures in the rec¬ 
ords, rather than storing the 
graphics data itself, which 
means that different cards (or 
databases) can share the same 
picture. The database stores 
pictures in a proprietary file 
format called TIM, which is 
heavily compressed and uses 
clever algorithms to reduce 
24-bit color down to 256 or 16 
colors. You can create pictures 
for Cardbox by scanning into 
PCX, GIF, or TGA format, 
and you can use a suppl ied util¬ 
ity to convert to TIM format. 
Each record can have its own 
TIM file, but for greater con¬ 
venience, you can combine all 


the pictures for a database into 
a single FIM file-creation util¬ 
ity file. 

I created some pictures with 
a Hitachi video camera and 
Screen Machine (see “Real- 
Time Color Video for Win¬ 
dows 3.0” on page 72IS-I5) 
and exported the files in Tar- 
ga*s 24-bit TGA format. I then 
ran Cardbox 1 s mouse-driven 
[MENU program to convert 
them to TIM. The IMENU 
program lets you work on sev¬ 
eral pictures at once. First, 
you choose whether to reduce 
them to “fine" (640- by 480- 
pixel) resolution in up to 16 
colors or “coarse" (320- by 
240-pixel) resolution in 256 
colors. IMENU offers up the 
original picture, which you 
can crop using the mouse, and 
then it processes the picture, 
shows you the result, and 
moves on to the next picture. 

To my surprise, the fine 
resolution, with its limited 
palette, looked better than the 
coarse 256-color mode for 
most materials, thanks to the 
smart processing, which ana¬ 
lyzes the color content of the 
subject and builds an appropri¬ 
ate VGA palette. The paint¬ 
ings and art objects in a sample 
database are all in 13 colors 
and look wonderful; human 
flesh tones, however, suffer 
dreadfully and must be ren¬ 
dered in 256 colors. The com¬ 
pression offered by the TIM 


THE FACTS 


Picture Cardbox 
Single user, £900; 
network version (for first 
three users), £1200; 
run-time publishing 
version, £100 

Requirements: 

IBM PC with DOS 3.3, 
a VGA card, and a hard 
disk drive; to capture 
pictures for the image 
database, you will 
also need a device such 
as a scanner or 
a video camera. 

Business Simulations Ltd. 
30 St. James St. 

London SW1A 1HB 
UK. 

44-71-925-0636 
fax: 44-71-925-0638 

Circle 978 on Inquiry Card. 


format is very useful, reduc¬ 
ing 250-kilobyte TGA files to 
25 KB or less. 

Picture Cardbox has some 
powerful automation features 
that let you use it as a data-pub- 
lishing medium. You can pass 
files of commands into it at 
load time and run many copies 
in memory with different da¬ 
tabases simultaneously, up to 
the memory limit. However, 
the syntax of the command 
files is horrible; it is full of 
control characters and @ 
signs, and it is not for the non¬ 
technical user. A multiuser 
version is available that offers 
shared databases (with record 
locking) across a network. 

Picture Cardbox is a power¬ 
ful and flexible graphical da¬ 
tabase with particularly im¬ 
pressive picture handling. 
However, its rather Spartan 
style and user interface will 
appeal more to technically 
knowledgeable users and sys¬ 
tems integrators than to nov¬ 
ices, a judgment that is rein¬ 
forced by its high price. ■ 

—Dick Fountain 
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Motorola/UDS V3242i: 

A modem so versatile 
it has to be intelligent 



HDD IF 1 

bo/r 


V.32421 


The Motorola/UDS V,3242i is a high¬ 
speed modem so fully featured that 
designed-in intelligence wasn’t even an 
option. Full utilization of this feature-rich 
datacomm device demands a very high 
level of integral intellect. 

The modem is fully compatible with 
CCITT V32 for 9600 bps communication, 
MNP® level 5 data compression increases 
throughput to 19.2 kbps; V.42 bis compres¬ 
sion pushes it all the way to 38.4 kbps. 

For error control, users may select MNP 
levels 2-4 or Y42 LAP-M, 

The Y32421 is also compatible with the 
V22 (1200 bps) and V.22 bis (2400 bps) 
recommendations. It automatically senses 
the speed of the remote modem it’s con¬ 
nected to and adjusts to that speed. 
Auto-answer is standard* and auto-dial is 
provided via the AT command set or 
Y25 bis , The modem also has near- and 
far-end echo cancellation* adaptive line 
equalization and trellis coding for reliable 
communication over noisy lines. When 
installed on private networks, it provides 
automatic dial back-up in the event of 
leased dine failure. It is available as a stand¬ 
alone unit or as a plug-in card and is fully 
homologated for compliance with inter¬ 
national technical standards. 

All this versatility and intelligence is 
user-controlled and monitored from a 
front panel that includes a liquid crystal 
display and just three configuration buttons. 

For detailed specifications and pricing 
on this remarkable new modem* contact 
IWP—Brussels, Belgium: 32-2-460-6838; 
Motorola Ltd,—Wallington* Surrey* UK: 
44 - 81 - 669 - 9343; Motorola GmbH—Darm¬ 
stadt* West Germany: 49-6151-88070-0; 
Smart Com—Ljubljana* Yugoslavia: 
38-61-448-24L 

You may also communicate directly 
with the factory, Motorola/UDS, 

5000 Bradford Drive* Huntsville* AL* 
USA 35805-1993, Telephone 205/430-8000; 
FAX 205/430-8857, 

MNF*is a registered Cradcmatk df MJCTOCom System*, 


Circle 435 on Inquiry Cord (RESELLERS: 436). 
















THE C LANGUAGE 

W-s8s?s^w-JiK:«?s§sw*i?e 


New Topspe&d C & C++ V3 now available. New Hi-Tech C 386 PDS generates DOS and 386 code, indudes own 
DOS Extender Refer also to the C++ section. 


C COMPILERS 


Microsoft C v6 

05/26 PC-DOS 

£222 

Topspoed C for OS/2 

OS/2 

£335 

Waicorn C vB Prof 

OS/2&DOS 

£310 

Avocel AVCOM B6C 

PC-DOS 

E21D 

Aztec C86 Professional 

MS-DOS 

£120 

Aztec C85 Developer 

MS-DOS 

£175 

Aztec CB6 Commercial 

MS-DOS 

£250 

HIGH Cv 1.61 

MS-DOS 

£390 

HIGH C3B6 Global 

PL3B6&MS-DOS 

£650 

Hi-Tech C 

MS-DOS 

£165 

Hi-Tech C 3B6 PDS 

PC-DOS 

E3B5 

Microsoft QuickC v2.5 

PC-DOS 

£50 

M’soft QuickC/Quick Asm PC-DOS 

£63 

MIX C 

MS-DOS 

£20 

MIX Power C & lib s'ce 

PC-DOS 

£30 

lopspeed C Std 

PC-DOS 

£110 

Topspeed C Prof 

PC-DOS 

£165 

Watcom C v8 Std 

MS-DOS 

£266 

Watcom C/386 Std 

PL386&MS-DOS 

£585 

Watcom C/386 Prof 

PL386&MSGOS 

£780 

Avocet C Avcom ZBO 

CP/M-BO 

£210 

Aztec C Personal 1 06D 

CP/M-80 

£120 

Aztec Commercial 1.06D 

CP/M-80 

£200 

Hi-Tech C 

ZBO + CP/M-BO 

£105 

Mix C 

Z80 +CP/M-80 

£35 

Aztec C6BK MPWC 

MACINTOSH 

£110 

Azlcc C68KC 

MACINTOSH 

£ 75 

Azt&c C68K/AM Developer 

AMIGA 

£175 

Aztec C6BK/AM Prafsnl 

AMIGA 

£120 

Aztec C6BK/ST Developer 

ATARI 

£175 

Aztec C68K/ST Prof'&nl 

ATARI 

£120 

Hi-Tech C 68000 

ATARI 

£140 

Mark Williams C v2 

ATARI 

Ef 10 

LaserC 

ATARI 

£135 

Prospers C 

ATARI 

ESO 

DISK COPYING SERVICE 



We can copy files to and from 600 disk formats 
including CP M. CP/M-S6, MS- DOS, PC-DOS, ISIS, 
APPUE. SIRIUS, BBC, TORCH, APRICOT, HP-150, 
TftSGGS, DEC RT-11, IBM BEF, ATARI ST, 
AMSTRAD, MACINTOSH 

Our charge is £10,00 + disk +■ VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more information call us, 

- Ktf ■. it,..', 5 

PROGRAM EDITORS 


BRIEF for OS/2 & DOS 

OS/24DOS 

£199 

Kedit v4 for 05/2 

OS/28PC-DOS 

E1D5 

Epsilon v5 for OS/2 

OS/2 

£135 

QEdit Advanced for OS/2 

OS/2 

£49 

MKS Vi lor OS/2 

OS/2 

£130 

SPE for 0S/2AD0S 

OS/2&PC-DOS 

£255 

EC Editor v2.t 

PC-DOS 

£40 

Epsilon v5 

PC-DOS 

£135 

Kedii v4 

PC-DOS 

£95 

ME V2.01 (w.C source} 

PC-DOS 

£155 

MIX Editor 

MS-DOS 

£20 

MKS Vi 

PC-DOS 

£ 99 

MulH-Edil v5 

PC-DOS 

£70 

Multi-Edit Professional 

PC-DOS 

£1T5 

Norton Editor v2 

PC-DOS 

£45 

QEdit Advanced 

PC-DOS 

£45 

RED v6.6 fwrth C S'ce) 

PC-DOS 

£65 

SPE For DOS 

PC-DOS 

£175 

Syndie 

MS-DOS 

£445 

XTC (with Pascal source) 

PC-DOS 

£50 

Vedit-Plus v3 

PC-DOS 

£125 

Vedit-Plus (CRT) 

MS-DOS 

£120 

Vedit-Plus 

CP/M-86 

£120 

MIX Editor 

Z8G + CP/M-80 

£25 

Vedit-Plus v2.33 

CP/M-8Q 

£110 


Far mare information p/ease call us. 

PRICES Sr DELIVERY 

Prices do not include VAT or other local take 
do include delivery in UK end Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lisfs some of our products. Call us for a 
complete pricelist. 

Order by phone with your credit card. 




C CROSS COMPILERS 

We supply 25QQAD' AvoceL, Aztec , Lattice, lARand 
Hi-Tech Cross Compilers hosted on MS-DOS and 
targeted on Z80, 6502 , 6801. 68HC11 , 630 f 6809 , 
7811. 80518096 , 68000 & 68020 Please call for 
information or advice. 

CINTERPRETERS 


C-terp V3.QX 

PC-DOS 

£165 

Instant C/16M 

PC-DOS 

£700 

Interactive C 

PC-DOS 

£195 

Introducing C 

PC-DOS 

EB5 

RUN/C Professional 

MS-DOS 

£110 


Arity/Prolog Comp 

ADA Educ. Prolog 
ADA FS Prolog 
ADAVMi Prolog 
ADAVML Prolog 
ArityfProlog Comp. v6 
Ariiy/Frolog Ini. v6 
Arity Standard 
Flex Expert Dev Sys 
LPA PROLOG Profv3 


OS/2 £745 

MS-DOS £26 
MS-DOS £ 45 
MS-DOS £ 70 
MS-DOS £125 
PC-DOS £520 
PC-DOS £220 
PC-DOS £ 75 
PC-DOS £1210 
PC-DOS £755 


COMMS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS £ 135 

Essential Comina(MS4TC) PC-DOS €180 

Greenlsaf Comms(sburee) PC-DOS £196 

Multi-Comm {MS} PC-DOS £190 

Silvaroomm C Asynch PC-DOS £140 

DATABASE/FILEHANDLING 


Btrieve for OS/2 

OS/2 

£360 

Btrieve for Windows 

MS-DOS 

£360 

Btrieve v5.1 

MS-DOS 

£360 

XQL 

OS/2 .PC-DOS 

£440 

Xtneve Pius 

OS/2,PC-DOS 

£360 

C/Dalabase richest see 

PC-DOS 

£39 

CBTREE 

(source any C) 

£135 

C-index/Ptus 

(source any C) 

£175 

C-tSAM(L.MS) 

MS-DOS 

£170 

C-tree 

(source any C) 

£300 

C-tree Plus 

PCDOS 

£360 

Essential Btree {s'ce) 

PC-DOS 

£110 

CQL a’ce 

PC-DOS 

£270 

Falrcom Tod bo* Prof v2 

PC-DOS 

£680 

Pro-C & Workbench v2 

PC-DOS 

£506 

R-tree 

MS-DOS 

£140 

db-VISTA DBMS Object 

PC-DOS 

£450 

Utte dBCHI 

L.MS) MS-DOS 

£1S5 

Lathee dBC 111+ 

OS/2&MS-DOS 

£365 

SftFcus Btrae&isam 

(see any C) 

ESO 

GRAPHICS 


Essential Graphics v3 

PC-DOS 

£215 

GFX Graphics 

PC-DOS 

ESO 

Graphic v5(MS) 

PC-DOS 

£245 

graphics MENU/META v3 

PC-DOS 

£125 

GSS Kernel system 

OS2,PC-DOS 

£425 

GSS Graph DcvT'kii 

OS2,PC-DOS 

£425 

GX Graphics 

PC-DOS 

£96 

HALO v3 (MSC5.TC) 

PC-DOS 

£215 

HALO Professional (CJ 

PC-DOS 

£335 

HGraph (MSC) 

PC-DOS 

£80 

Ingraf (MSC) 

PC-DOS 

£105 

MetaWIHDOW v3.7b 

PC-DOS 

£145 

MereWlNDOW/Plus 

PC-DOS 

£195 

TurboWINDOW/C (Turbo) 

PC DOS 

£B5 

Quick WINDOW/C (OC) 

PC DOS 

EBB 



Microsoft Basic PDS 7.1 
Microsoft C PDS e.d 
Microsoft C/Wiodows SDK 
Microsoft Cobol 4,0 
Microsoft Fortran 5,0 

Microsoft Macro Assembler 5.0 £3.00 

Microsoft Pascal 4,0 139,00 

Microsoft QuickBASIC 4,5 
Microsoft QuickC 2.51 
Microsoft QuickC ft Assembler 
Microsoft Quick PASCAL 1.0 
Microsoft Windows 3.0 
Microsoft Windows SDK 
Borland C++ 2.0 
Turbo C++ :'■ 1 

Turbo Debugger ft Tools 69.00 

Turbo Pascal S.O 69.00 

Turbo Pascal Professional 6,0 137,00 

Turbo Pascal for Windows ittj&QO 

Object Vision 1.0 69,00 

Paradox 3.5 409,00 

Paradox Engine 223,00 

Paradox MuftiPack - T 615.00 

'p“: v-’ i' /" - l . s 

WITH PULL TECHNICAL SUPPORT 


50.00 
50.00 
53,00 
50,00 
70,00 
265.00 
206,00 
AbM 


i 


| Micro-PROLOG v3.1 

MS-DOS 

£70 

| PDC Prolog 

PC-OOS 

£240 

| Micro-Prolog v3 1 

CP/M-86 

E 70 

| Micro-Prolog v3.1 

CP/M-80 

£70 

| Prolog- 1v2 2 

CP/M-80 

£225 

| LPA Mac Prolog v3 Apple Mac Pis 

£450 

SJ, roots 


Hi 

SCREEN ft WINDOWS 


C-Scape +LookAFeel 

CS/2ftPC'DGS 

£390 

Vitamin C for OS/2 

DS/26DGS 

£240 

C View Manager (s'ce) 

PC-DOS 

£245 

Curses/PC w. s'ce 

PC-DOS 

£235 

Entelekon Windowsfs'ce) 

PC-OOS 

£105 

Greenleaf Daiawindow 

PC-DOS 

£215 

Graenleal tifekeform 

PC-DOS 

£75 \ 

Lattice Curses V Ub 

PC-DOS 

£105 

Mutti-windows (MSI) 

PC-DOS 

£190 { 

Panel Plus II (source) 

PC-DOS 

£260 

Power Screen (MS&TC) 

PC-DOS 

£99 1 

Vermont Views (MSC.TC) 

PC-DOS 

£345 

Vitamin C 

(source) PC-DOS 

£14E 

GENERAL FUNCTIONS 


C/Utilitles T'chesi see 

PC-DOS 

£39 

C-Worlhy wCW Architect 

MS-DOS 

£410 

□ Tools Plus/6 ,0 (MS) 

PC-DOS 

£185 

CodcRumer 

PC-DOS 

£ 95 

Entelekcn Funct(source) 

PC-DOS 

£106 

Essential C Utils v5 

PC-DOS 

£140 

G'leaf Fm'ciaf Mathtib 

PC-DOS 

£215 

Gleaf Super Functions 

PC-DOS 

£160 

Greenleaf Functions s'ce 

PC-DOS 

£125 \ 

Lattice C Comp Kit+s'ce 

PC-DOS 

£160 

POKE 1 

PC-DOS 

£70 | 

Power Search 

PC-DOS 

£99 

Resident-C (MS,L)(5'ce) 

PC-DOS 

£135 | 

Silverware C EMM Lib 

PC-DOS 

£105 1 

The Heap Expanded MS&TC) PC-DOS 

£65 

Turbo C Toots v2 

PC DOS 

£95 

WKS Library 

PC-OOS 

£160 

MATHEMATICAL LIBRARIES 


C Lang Sc I Lib v2 

ANVC 

£160 

Mathpak 87 (L.MS) 

MS-DOS 

£80 

Science 4 Eng Tools 

MS-DOS 

£59 

TOOLS ft 

SUNDRIES 


PC-Lint 

OS/2.MS-DOS 

£80 

Clear* for C 

PC-DOS 

£140 

Databoss (C) 

PC-DOS 

£320 

Lattice Comp Companion 

MS-DOS 

£70 

REAL TIME ft MULTI TASKING TOOLS 

Concurrent C (PC/MPX)5ce 

MS-DOS 

£60 j 

» Multi-C (MSC.TC) 

PC-DOS 

£190 

| Op.Sys T'box (MS) s‘ce 

PC-DOS 

£69 \ 

1 Tmieslicor v6 (MSB) 

PC-DOS 

£200 

1 Over-CfMS) 

PC-DOS 

£225 

PROGRAMMING TOOLS 

3f|f| 

■ 

| Ada Compilers 

Algal Compilers 

I 

1 

Assemblers 4 Libs 

AWK 

i 

| Basic Compilers 

Basic Interpreters 

1 

| Basic Utilities 

Basic Libraries 

| 

BCPL Compilers 

C Compilers 


C Interpreters 

0 Libraries 

1 

C Utilities 

Cobol Compilers 


Comms, Libraries 

Cruse Assemblers 


Database Libs, 

Debuggers 

1 

Dis-assemblers 

Editors 

| 

Engineers Libs, 

Expert Systems 

1 

1 Forth 

Fortran Compilers 

1 

| Fortran Libraries 

Graphics Libraries 

1 Icon 

Linkers/Locaters 

| 

1 Lisp 

Modula-2 

1 

I Nial Interpreters 

OPS 5 

1 

| Pascal Compilers 

Pascal Libraries 

1 

1 Prolog 

Rexx 

i 

I Rise 

Screen Libraries 

V 

i 

1 Smalltalk 

Snobol 

i 

We stock many items for which there is no 1 

space in these advertisements. 
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GREY MATTER GREY MATTER GREY MATTER 


Pritjg Meadow.Ashburton, Devon TQ13 7DF Fax: (0364)53071 

TEL: (0364) 53499 


i Prigg Meadow, Ashburton. Devon TQ137DF. Fax:(0364)53071 

TEL: (0364) 53499 


Prigg Meadow. Ashburton, Devon T013 7DF Fax: (D364) 53071 

TEL: (0364) 53499 









































NEWS 


WHAT'S NEW • INTERNATIONAL 


A VGA Color 
Monitor with 
Low Radiation 

I f you've been looking for 
a low-radiation color moni¬ 
tor, then Diode Export’s 
DMC-5414LR monitor may 
be the right one for you. 

The VGA monitor offers you 
a 14-inch, nonglare, anti¬ 
static screen with a dot pitch 
of 0.2S mm. The scan fre¬ 
quency is 31,5 kHz horizon¬ 
tal and 60 to 70 Hz vertical, 
and the bandwidth is 24 
MHz. The VGA resolution 
is 640 by 480 pixels, and the 
monitor is compatible with 
IBM PS/2 standards. 

Price; US$695. 

Contact; Diode Export, 
Wilgenkade 10, 3992 LL 
Houten, The Netherlands, 
31-3403-91390; fax 31- 
3403-91372. 

Circle 131 5 on Inquiry Cord. 


Document Image 
Processing 

H yperMedia Profession¬ 
al is a networked system 
for management of very 
large heterogeneous informa¬ 
tion bases. The system fea¬ 
tures an object-oriented ar¬ 
chitecture that lets you 
define classes of documents 
along with tasks for creat¬ 
ing, editing, printing, and 
inputting and outputting 
conversion. HyperMedia Pro¬ 
fessional transparently in¬ 
vokes these tasks and swaps 
itself out and in again after 
termination of the external 
task. This architecture 
helps you quickly deal with 
unsupported data forms 
such as CAD, color images, 
and spreadsheets. 

Information retrieval 
functions let you have more 




Light Work for 
Transputer Links 

P aratech Solutions’ 
PST207 Fibre-Optic 
transputer module lets you 
transmit high-speed trans¬ 
puter-link communications 
and control signals over dis¬ 
tances of more than 1 km 
and at rates of 20 Mbps, 
Once you install it, the 
TRAM operates transparent¬ 
ly and requires no special 
coding or configuration. 

The PST207 consists of 
two Size 2 modules, each of 
which contains a high¬ 
speed transmitter and re¬ 
ceiver for link communica¬ 
tions and a low-speed 
transmitter and receiver for 
link signals. You can stack 
the PST207 above other 
TRAM devices. 

You can use the TRAM 
to allow remote processing 
and data acquisition modes 
to communicate with the 
main processing unit and to 
give each user on a net¬ 
worked multiple-processor 
system access to all the 
transputers. 

Price; £995, 

Contact; Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR5 2NH, 

U.K., 44-81-763-3540; fax 
44-81-763-1540. 

Circle 1317 on Inquiry Card. 


The DMC-54I4LR 14-inch monitor from Diode Export has a 
color VGA resolution of640 by 480pixels and low radiation 
emissions . 


than 2 billion documents 
per archive, with proximity 
and adjacency indexing and 
searching, terminal wild 
card, and dictionary assis¬ 
tance. The system allows up 
to 10 levels of secondary 
queries using cut portions 
of text. 

Real-time indexing facil¬ 
ities let you index selected 
classes of files in real time 
so that their contents are im¬ 
mediately available for que¬ 
rying. You can define links 
between texts, images, and 
custom objects through a 
table of enclosures or 
through hot spots. The sys¬ 
tem manages all the opera¬ 
tions required to show the 
linked document and return 
to the same place in the en¬ 
closing document. In addi¬ 
tion, you get quick back¬ 
tracking to any visited 
document in the current 
navigation path. 

Other features include 
document scan and print, 
automatic compression/ 
decompression, zoom, 
scroll, inversion, rotation, 
and image copy and conver¬ 
sion, which are all supported 
in software with extremely 
fast response times (he., 


The 

PST207 

TRAM 


about 2 seconds for decom¬ 
position and display of type¬ 
written A4-size pages). 

HyperMedia Professional 
requires an IBM PC with 
DOS 3.3, Other versions 
are currently under develop¬ 
ment for Unix, Windows 
3.0, and OS/2. 

Price: US$3000 to 
US$6500. 

Contact: HyperSystems 
Sri, Via Duchessa Jolanda 
21,1-10138 Torino, Italy, 
39-11-4341245; fax 39-11- 
446637. 

Circle T 316 on Inquiry Card. 


AUGUST 1991 - BYTE 72IS-19 












NEWS 


WHAT'S NEW • INTERNATIONAL 



With the FOM-8 miniature short-range modem, you cart 
transmit data at rates of up to 19,200 bps and at ranges of 
up to 3 km. 


Fiber-Optic 

Async/Sync 

Communications 

! he FOM-8 miniature 

, short-range modem op¬ 
erates asynchronously or 
synchronously over standard 
fiber-optic cable at data 
transfer rates of up to 19,200 
bps and at a range of 3 km. 
Asynchronous transmission 
is provided by internal con¬ 
version from asynchronous to 
synchronous, with switch- 
selectable asynchronous for¬ 
mats. In synchronous 
mode, transmit timing can be 
provided by three alterna¬ 
tive sources; an internal os¬ 
cillator, an external clock, 
or a loopback clock derived 
from the receive signal. 

The modem performs 
diagnostic loops in compli¬ 
ance with CCITT V.54. 

Two of the V.54 loops are 
available—analog loop and 
remote digital loop—and the 
local and remote loopbacks 
are activated by command 
via the data terminal equip¬ 
ment signals. There are three 
clocking modes: internal, 
external, and receive 
loopback. 

You can strap the FOM- 
8’s carrier for continuous or 
switched operation. 

Price: £304. 


Contact: GADC Ltd., P.Q. 
Box 353, Akeman St., Tring, 
Hertfordshire HP23 60B, 
U.K., 44-44282-8681; fax 
44-44282-7962. 

Circle 1318 on Inquiry Card. 


Altos Offers 
Unix Systems 

A ltos Computer Systems 
has added a four-user 
system to its range of SCO 
Unix-compatible machines. 
The Altos System 400 is de¬ 


signed as a single-user power 
workstation or to support 
small workgroups. 

The System 400 is based 
on a 20-MH2 386SX micro¬ 
processor. It provides 4 MB 
of RAM (expandable to 8 
MB), a 3 &-inch 1.44-MB 
floppy disk drive, an 88-MB 
SCSI hard disk drive, and a 
150-MB tape streamer. 

You can connect 11 de¬ 
vices, including terminals 
and printers. Optional ISA 
Ethernet connectivity, along 
with a range of communica¬ 
tions support, allows the Sys¬ 
tem 400 to participate in 
DOS- and Unix-based net¬ 
works, including Novell 
and TCP/IP. 

The Altos System 400 
has two versions: the Model 
4408 with an 88-MB hard 
disk drive and the Model 
4420 with a 200-MB hard 
disk drive. 

Altos Computer Systems 
also offers a low-cost mid¬ 
range multiuser Unix sys¬ 
tem designed for departmen¬ 


tal workgroups. The Altos 
System 700 provides an ex¬ 
pansion capability for four 
to 16 concurrent users. The 
new machine is SCO Unix 
compatible, giving you ac¬ 
cess to popular office auto¬ 
mation and graphics software 
and allowing the system to 
act as a low-cost server via 
Portable NetWare. 

The basic system pro¬ 
vides 4 MB of RAM with a 
32-KB cache, a 3^-inch 
floppy disk drive, a 200-MB 
hard disk drive, a tape 
streamer, a 14-inch mono¬ 
chrome Advanced Graphics 
Console, and 10 serial ports 
that let you connect termi¬ 
nals and other peripherals. 
You can expand the base 
system to a maximum of 24 
MB of RAM and a total of 
1.32 gigabytes of hard disk 
storage. 

Expansion capabilities 
within the System 700 in¬ 
clude four ISA slots, allow¬ 
ing for connection to Ether¬ 
net. A range of communi¬ 
cations support lets the 
System participate in DOS- 
and Unix-based networks, 
including Novell-and 
TCP/IP-based networks. 

The operating system, 
Altos Unix 5.3.2, is fully 
compatible with SCO Unix 
and includes disk striping to 
enhance I/O performance. 
You can split single files 
across multiple disk drives 
to decrease average access 
time by more than 50 per¬ 
cent. 

Price: £4995 for the System 
400 Model 4408; £5995 for 
the System 400 Model 
4420; £7995 for the System 
700. 

Contact: Altos Computer 
Systems Ltd., Acer-Altos 
House, 1 London Rd,, 
Slough, Berkshire SL3 7XA, 
U.K., 44-753-23024; fax 
44-753-693739. 

Circle 1319 on Inquiry Card. 



The Altos System 400 is a four-user system that runs under 
SCO Unix. 
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HALVE YOUR 


SYSTEM 

COSTS WITHOUT 
CUTTING 
PERFORMANCE. 

)| Digital Rcurarck 


Multiuser 



fit 


There Is now a simple and powerful alternative to networking 
when there's a need for shared information between PCs — new 
DR Multiuser DOS. 

Offering true DOS compatibility, (unlike UNIX), DR Multiuser 
DOS lends itself admirably to popular database, word processing and 
spreadsheet packages and runs network aware software with ease. 

Typically, the system costs half the price of a Local Area Network, 
while delivering a superlative level of performance. 

And it will achieve this with no additional investment in hardware. 

DR Multiuser DOS dispenses with the need for a dedicated file- 
server, using only a 386 or 486 machine to link a number of PCs or 


terminals. And by dynamically allocating power, every user of the 
system is able to access the performance of the host machine.The system 
is also multitasking —the user can run one application while another is 
processing, instead of sitting and waiting for something to happen. 

And because iris DOS compatible, it preserves past investments in 
software and training. You'll also find it remarkably easy to install 
and maintain. 

So, if you're looking to run your business more effectively, you 
owe it to your balance sheet to consider DR Multiuser DOS. 

For more information, call us right away on 0635-35304, or 
complete and return the coupon. 


Tg find our the full facts about DR Multiuser DOS attach your business card or complete the following: 
NAME_ADDRESS____ 


COMPANY. 


-TELEPHONE _ 


B/L/MD 


I am a Business User LJ VAR/Dealer LJ Systems House LJ 

Then return it to: Digital Research (UK)Ltd.,FREEPOST,Oxford House,Oxford St.,Newbury,Berks. RU13 IBR.Tdt 0635-35304. 


Digital Research 

Vtg MAKE COMPUTERS WORK 


Digital Research. the Digital Research logo, DR DOS, Digital Research Multiuser DOS, DR Multiuser DOS and DR M DOS are trademarks or registered trademarks of Digital Research Inc. 
All utlicr trademarks men honed are the Trademarks or registered trademarks of their appropriate owners. 
















NEWS 


WHAT'S NEW • INTERNATIONAL 



With the Hyper 386SX board, you can run software that 
performs at its best on a 386 microprocessor on your 286 
machine * 


Two 386SX 
Upgrade Boards 
from Hypertec 

W ith Hyper tec’s 

Hyper 386SX board, 
you can use your 286 
machine to run software such 
as Microsoft Windows 3.0 
and Xenix, which perform at 
their best on a 386 micro¬ 
processor. The Hyper 386SX 
board is a credit-card-size 
microprocessor upgrade 
board that replaces the 286 
chip in your machine* Once 
you install it, the board pro¬ 
vides full code compatibility 
with 386-based software 
while retaining full compati¬ 
bility with 286 software and 
hardware* 

Four configurations are 
available: Hyper 386SX Plas¬ 
tic Leaded Chip Carrier 1, 

Pin Grid Array, PLCC II, 
and Tower versions* 

Price: £259. 

Contact: Hypertec (Eu¬ 
rope) Ltd., Bank House, 40 
High St., Pewsey, Wiltshire 
SN9 5AQ, U.K., 44-672- 
63936; fax 44-672-63709. 
Circle 1320 on Inquiry Cord* 


Utilities 

for Windows 3.0 

I f you are a Microsoft 
Windows 3.0 user, you 
will find BeckerTooIs file 
and data management util¬ 
ities indispensable, accord¬ 
ing to GuildSoft. The pack¬ 
age provides more than 200 
functions for daily house¬ 
keeping, adding flexibility 
and supplementing extra 
power to the Windows File 
Manager* 

BeckerTooIs lets you 
manage files with facilities 
such as copying, moving, 
deleting, and searching files 
or groups of files. Other 
file management facilities in¬ 
clude disk copying, format¬ 
ting, comparing, verifying, 
wip i ng, rel iabi lity c beck¬ 


ing, and duplicating. 

The package shows you 
information such as the 
source and results of actions 
in separate on-screen win¬ 
dows and keeps you in¬ 
formed of its progress as it 
works* You can also launch 
applications directly, without 
leaving BeckerTooIs. 

For advanced users, 
BeckerTooIs includes a file¬ 
packing function, which 
can save 50 percent to 85 per¬ 
cent of disk space, and Un¬ 
delete, which recovers 
deleted files and directo¬ 
ries. BeckerTooIs contains 
three levels—for beginner, 
intermediate, and advanced 
users—providing the ability 
to change levels as you re¬ 
quire additional features. 

BeckerTooIs requires an 
IBM AT with Microsoft Win¬ 
dows 3.0 and a hard disk 
drive* 

Price: £99.95* 

Contact: GuildSoft, Went¬ 
worth House, Dor my Ave,* 
Mannamead, Plymouth, 
Devon PL3 5BE, U.K.,44- 
752-251155; fax 44-752- 
604012* 

Circle 1321 on Inquiry Cord* 


Computerized 

Classroom 

C lassnet from Minicom 
Advanced Systems is a 
dedicated communication 
network that gives instructors 
control over all activities, 
by all students, in the class¬ 
room. The system consists 
of a teacher control unit, stu¬ 
dent units (up to 32), com¬ 
munication software, RS-232 
printed circuit boards for 
all student computers, a com¬ 
munications card for the 
teacher’s computer, and 
cables. 

You operate Classnet 1 s 
functions from the teacher's 
unit keyboard, and they are 
shown on the teacher's 
screen. The Electronic 
Blackboard function lets you 
see a student’s screen, dis¬ 
play your own screen to any 
or all students, display a 
student's screen to the entire 
class, and send messages in 
real time to any or all stu¬ 
dents. The Interject func¬ 
tion lets you disconnect the 
keyboard and darken the 
students’ screens, giving you 
command over classroom 
activities. 

By simulating the teach¬ 
er’s keyboard on a student's 


keyboard, the Assist func¬ 
tion lets you help a student 
working in real time 
without losing visual contact 
with the entire class. The 
Communication function lets 
you prepare a lesson by 
transmitting work files to 
students; send data, text, or 
even an exam to all students; 
collect students 1 files at the 
end of a lesson or exam; and 
connect students to external 
devices such as videodisk 
players and modems. 

The Print function lets 
you control one printer from 
the teacher’s unit, while the 
Help function tells you that a 
student needs help, showing 
you the student's station 
number on your screen. 

The Teacher's Control 
Unit includes a keyboard and 
a small (four-line) LCD 
screen showing the status of 
the system. Two cables con¬ 
nect the unitto the teacher's 
microprocessor, monitor, 
and keyboard, while two 
other cables connect the 
unit to the communications 
card in the computer and 
printer. The unit also in¬ 
cludes four exits, each of 
which you connect to eight 
student computers. 

The Student's Unit con¬ 
nects the student's keyboard 
and screen to a micropro¬ 
cessor with two cables and 
also connects the unit to the 
network. Another cable con¬ 
nects the unit to the RS-232 
card in the computer. This 
unit indicates the status of 
the student's station by four 
LEDs. One button calls for 
assistance, and a second but¬ 
ton calls up the printer. 
Price: US$999 for the 
Teacher's Control Unit; 
US$245 for the Student's 
Unit. 

Contact: Minicom Ad¬ 
vanced Systems Ltd., Diskin 
St., Villa7, Jerusalem 
92473, Israel, 972-2-663743; 
fax 972-2-637576. 

Circle 1322 on Inquiry Cord* 
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As a software developer or project manager you’re paid to 
create effective programs and systems, not to juggle files, 
documentation, people and time into one smooth flow. 
MKS RCS (Revision Control System) helps you transform 
the juggling act into an automated history of the changes 
made to files and gives you easy access to any version. 

And with a new optional menu, MKS RCS is faster and eas¬ 
ier to use than ever. MKS RCS lets you track and manage 
change in both binary and text files, move files freely 
between UNIX® RCS and your PC, and convert SCCS and 
PVCS files to RCS format. It’s ideal for both networks and 
individual projects. 

For even more relief from the juggling act, use MKS Soft¬ 
ware Management Team (MKS RCS + MKS Make) to 
record changes to files plus update other files automati¬ 
cally, according to the links you specify. This powerful team 
helps deliver your project on time, on spec and on budget. 


MKS Software Management Team 

Special Offer 

Get MKS Make free when you buy 
MKS RCS (Revision Control System) 
between August 1 and October 15,1991 


To order, call your nearest MKS authorized dealer: 
Xl[> Australia 

Microway Software and Hardwar£l3-555-4544 
Unix Technologies 03-419-0300 

]\]D> Benelux 

Radix bv 020 614 24 63 


'Xl[\ Denmark 

Ravenholm Compuling 04288-7249 


Xt> England 

Grey Matter Ltd. 0364 53499 
Software Construction Lid. 0763-24414 
System Science 071 833 1022 

Xlt > Finland 

Ravenholm Computing 02 44 88 55 
Safe Transactions OY 8 0 5054536 


Xlt) France 

ritme InternationalOl 45 34 74 74 
SienerSoft 01 47 81 10 1 

St> Germany 

EDV-Berater 030 852 00 45 
Hirsclr Hard & Software0721 886 664 
Kessler Software 0551 -704800 
SienerSolt G6126/595-0 

s P ain 

Software Sistemas y Services S.A91 815-0165 

Sweden 

Adminor Organisattonskonsult AB 0762 704 60 
fnfosoft AB 031 40 60 25 
LinSottAB 013 124780 

Xlt> Switzerland 

SienerSoft AG 032 225743 


MKS, MKS RCS and MKS Make are trademarks of Mortice Kern Systems Inc. Unix is a trademark of AT&T, 
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The InterMac Data Conversion Systems let Mac users read and 
write most disk formats from a variety of computers, type¬ 
setting systems t and word processors. 


New InterMac 
Data Conversion 
Systems 

W ould you like to be 
able to transfer data 
from practically any floppy 
disk into the Macintosh envi¬ 
ronment? The InterMac 
Data Conversion Systems do 
just that—they give Mac II 
users the ability to read and 
write most disk formats 
from a variety of computers, 
typesetting systems, and 
word processors. InterMedia 
has designed three new 
models, InterMac Bridge, In¬ 
terMac Workshops, and In¬ 
terMac Professional, that 
match data-conversion 
functions to the varied re¬ 
quirements that Mac users 
face. Floppy disks can be 3-, 
VA- y 514-, or 8-inch and 
either hard- or soft-sec to red. 

InterMedia's library of 
data-conversion software pro¬ 
vides the budding blocks 
that construct transfer paths, 
and the floppy disk reading 
ability gives you more than 
2000 formats from which to 
choose. 

InterMac Bridge is a con¬ 
version package with selecta¬ 
ble translation tables that 
provides a dedicated path to 
span the gap between the 
Mac II environment and 
other text-generating sys¬ 
tems. It lets you transfer data 
from any one chosen disk 
format and output an ASCII 
file to the Mac, InterMac 
Workshops is best for appli¬ 
cations requiring up to six 
combinations of hardware 
and software drivers, Inter¬ 
Mac Professional lets you ac¬ 
cept text from any environ¬ 
ment. Each external drive 
you select comes with soft¬ 
ware to read and write the 
formats associated with 
each drive, plus I/O soft¬ 
ware drivers. 

Both the InterMac Work¬ 
shops and Professional in¬ 
clude the InterMedia trans¬ 
lation table editor, which lets 


you customize and create 
translation tables for specific 
jobs. You can convert 
mark-up codes and word pro¬ 
cessing codes to tags for use 
in publishing systems. 

Price: £995 and up for In¬ 
terMac Bridge; about £2300 
tor InterMac Workshops 
with Vh- and 5 ^-inch flop¬ 
py disk drives and four for¬ 
mats; £2800 for the InterMe- 
dia Professional software. 
Contact: InterMedia 
Graphic Systems Ltd,, Lewes 
Business Centre, North St., 
Lewes, East Sussex BN7 
2PE, U.K., 44-273- 
478725; fax 44-273-471669. 

Circle 1323 on Inquiry Card. 


Business 

Efficiency 

Software 

F I Computing Systems 
developed its Pro-Action 
system to harness all soft 
information in your organiza¬ 
tion and link it to existing 
systems such as accounts and 
stock control. The system 
helps you manage contacts, 
events, and time into a cor¬ 
porate knowledge base on cli¬ 
ents, suppliers, competi¬ 


tors, and projects that 
promotes team building, 
scheduling, sales and mar¬ 
keting, and an intelligent 
customer services function. 

Pro-Action has features 
such as follow-up alarms and 
security controls, which, 
together with links to word 
processors and spread¬ 
sheets, ensure business effi¬ 
ciency. The package allows 
individuals, departments, 
and even remote locations 
to access and update corpo¬ 
rate data simultaneously. 

Pro-Action runs on DOS 
and Unix systems. The DOS 
version requires a 12-MHz 
286 IBM PC with 640 KB of 
RAM and DOS 3.3. The 
network version requires a 
server with 1.5 MB of 
RAM and 512 KB of RAM 
on each terminal. The Unix 
version requires l .5 MB of 
RAM and SCO FoxBase 
Plus. 

Price: £500 for a single- 
user license; £3000 for a 
multiuser license (up to 
10 users). 

Contact: FI Computing 
Systems Ltd., Station House, 
Station Rd, t Weston, Bath 
BA1 3DX, U.K., 44-225- 
427285; fax 44-225- 
444728. 

Circle 1324 on Inquiry Card. 


Electronic 
SCSI Switches 

igital Interactive Solu¬ 
tions offers a range of 
electronic SCSI switches 
that allow one SCSI periph¬ 
eral to switch among two or 
more systems or multiple 
SCSI devices on a host that 
is normally capable of ad¬ 
dressing only specific de¬ 
vice types on one address. 
The switches come in a va¬ 
riety of enclosures, complete 
with power supplies to suit 
different applications, and 
you can configure them 
from a basic two-way switch 
up to a 16-way unit. 

The units let one or more 
peripherals switch among 
hosts without affecting 
other devices currently in use 
on the SCSI bus. The de¬ 
vices also ensure correct bus 
termination to all connec¬ 
tions at all times and don't 
occupy a SCSI ID. 

You can use the electron¬ 
ic switches for applications 
such as sharing a single 
large-capacity peripheral de¬ 
vice among multiple host 
systems and sharing a scan¬ 
ner or similar low-usage 
high-cost input device among 
multiple PCs or other 
stand-alone devices. The 
units also let you attach 
multiple SCSI tape drive- 
type devices to host systems 
whose operating-system soft¬ 
ware allows tape drives to 
be only at a single address. 
You can also share high- 
cost SCSI devices among 
multiple hosts without re¬ 
configuring the systems or 
rebooting them when 
changing hosts. 

Price: £900 to £3700. 
Contact: Digital Interac¬ 
tive Solutions, 25 Olympia 
Close, East Hunsbury, 
Northamptonshire NN4 
0RU, U.K., 44-604- 
700362; fax 44-604-706032. 
Circle 1325 on Inquiry Card. 
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G-ARP/IP gives Novell NetWare users easy access to 
a slice of the UNIX pie! 

G-ARP/IP is a unique and powerful gateway product, 
from networking specialists M-Trade, 
which provides Novell NetWare 286 and 
386 users with effortless interconnection to 
any UNIX or XENIX host system. 

Up to 128 concurrent NetWare users can access 
each G-ARP/IP gateway, with up to 8 sessions 
per user, and without any reduction in network 
performance. 

G-ARP/IP quickly and easily installs, as a 
standard driver, in a NetWare server or bridge 
and supports multiple file servers. G-ARP/IP 
requires only 5K of memory for its unloadable TSR 
program at each workstation so it won’t present a burden 
to your users. 

G-ARP/IP is able to operate over Novell asynchronous 
and X.25 extended bridges giving you considerable flexibility in the fulfilment of your 
increasingly complex communications needs. 


How to get up to 
fingers into one 


128 NetWare 
UNIX pie... 


M-GROUP 


And because G-ARP/IP comes with FTP and over 20 popular terminal emulations as standard, 
NetWare users are able to access ANY TCP/IP minicomputer or mainframe host, including 
UNIX/XENIX equipment, SUN, APOLLO, IBM, DEC VAX and over 80 manufacturer's 

Systems. Circle 43? on Inquiry Curd * 


To get your fingers into the pie please call your 
local distributor or contact M-Trade direct 
on (+44) 81-877 1711 for more information. 



M-GROUP 


Austria Belgium 

TECHNISCHES COMPUTER- AKAM ELECTRONICS NV 

ZU BE H OER Te I : +32-3 825 0087 

Tel: +43-222 8123428 Fax: +32-3 S30 3233 

Fax: +43-222 B123420 11 


Denmark 

JPS NETDESIGN 

Tel: +45-42 353888 

Fax: +45-42 953S44 


Germany 

DNS SOFTSEL GmbH 
Tel: +40-8142 4180 

Fax: +49-8142 3890 


M-TRADE (UK) LTD 

No.11 North fields Pro&ped 
Putney Bridge Road 


Holland 

DATE LOOM 

Tel: +31-34 6595 222 

Fax: +31-34 6571 245 


Italy 

SIOSISTEMI 

Tel: +39-30 2421074 

Fax: +39-30 222 249 


Sweden UK North 

DATA CONSTRUCTION AR LAYER ONE 

Tel: +46-8 680 7000 Tel: +44-0925 220604 

Fax+46-8 710 7610 Fax: +44-0925 223816 


London SW18 1HR England 
Tel+44-81 877 1711 
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dBase IV 
for Sun 

: P he new version of Ash- 

I ton-Tate’s dBase IV for 
Sun computers lets you run 
existing in-house and com¬ 
mercial dBase applications 
on Sun computers without 
modifications* Using dBase 
IV for Sun, you can develop 
applications on high-level 
machines to run on low-level 
ones, or develop on a PC 
knowing that you can move 
the application to a Sparc- 
station. 

The Sun version provides 
an easy-to-use data manage¬ 
ment system that takes ad¬ 
vantage of Unix features, es¬ 
pecially high throughput. 
SunOS 4,0 provides dBase 
IV with more security than 
is available under DOS, and 
it utilizes virtual memory 
and 32-bit processing capa¬ 


bilities to run dBase pro¬ 
grams faster than in the DOS 
environment. 

The dBase IV for Sun 
package requires a Sun-4, 
Sparcstadon, or Spare- 
server with 4 MB of RAM 
and SunOS 4,0; versions 
are currently under develop¬ 
ment for Sun-3 and Sun 
3S6i machines. The product 
supports Ethernet LANs 
running TCP/IP and Net¬ 
work File System* 

Price: £995 for a single- 
user license; £2495 for the 
Multi-User Pack for up to 
four additional users; £395 
and £995 for single-user 
and four-user run-time li¬ 
censes, respectively. 
Contact; Ashton-Tate 
(U.K*) Ltd*, Oaklands, 

1 Bath Rd., Maidenhead, 
Berkshire SL64UH, U K*, 
44-628-33123; fax 44-628- 
782682* 

Circle 1326 on Inquiry Card. 


Display a VGA 
Screen on Your 
TV or VCR 

he VGA-AVer lets you 
convert a VGA screen so 
that you can display it on 
your TV, VCR, or similar 
device. The full-length card 
for the IBM PC, XT, or AT 
contains a video mixer and 
an audio mixer. 

The video mixer mixes 
VGA screen data and exter¬ 
nal input video and then 
outputs the result to your TV 
or VCR* The audio mixer 
mixes external input audio, 
PC speaker, and micro¬ 
phone audio input to generate 
audio output. At the same 
time, the VGA-AVer lets you 
enable or disable border 
colors and offers features 
such as zoom and pan, 
overscan and underscan, and 


a choice of color keys for 
overlay functions. The card 
also provides full-screen 
on/off to use TV’s 400 lines 
to display VGA's 480 lines; 
vertical position adjustment; 
and interlace scan, interlace 
double-scan, and noninter¬ 
lace scan. The VGA-AVer 
can handle input signals from 
sources such as a VGA fea¬ 
ture connector, composite 
video, external audio, mi¬ 
crophone, and PC speaker. 
Output signals include 
mixed composite video, 
mixed audio, and, optional¬ 
ly, super video and RGB, 
Price: About US$1000 for 
the PAL version. 

Contact: Adda Technol¬ 
ogies, Inc*, Second Floor, 
No. 28-1, Lane 191, Yung- 
Ho Rd., Jong-Ho County, 
Taipei, Taiwan, R*O.C*, 
886-2-2484131; fax 886-2- 
2484276* 

Circle 1327 on Inquiry Cord. 





Full Colour Transputer 
Based Framestore 


HI M 


MicroEye TC 


You’re working at the leading edge of PC based 
image processing. MicroEye TC will give your 
application the hardware support it needs with 1 
Megabyte of program memory and 3 Megabytes of 
video memory plus an onboard T800 transputer for 
parallel processing support. 


The Power Behind Image Processing 


I i 



NEWARK CLOSE TEL 0763 242955 

R0YST0N 

HERTS FAX 0763 246313 

SG85HL 
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NON-STOP DAILY DELIVERIES TO E UROPE! 
AT UNBEATABLE PRICES! 


PRE-SAl 

IE 

CONSULT 

iNG 


POSTSALE 

SUPPORT 


NEW AND NOTEWORTHY: 

Adobe type Manager lor Windows.. $105 

Scaled WYSIWYG Ms lor displays and non- 
PosiScrml printers. Supports sJi typefaces available 
for PostScript and Display PostScript 

Borland C++ v 2.0. $533 

Widows Development wiltiout requiring MS 
Windows SDK 1 frtd Whitewater resource TAfi 

Brief v 3.1. Mew version 1 . $334 

Gupta SQLWinrtnws v 2.0 . _S7684 

Create Windows and 05/2 graphical applications to 
access SDL databases Ihe easy wayl 

Mulliscope Debugger tei Windows.$448 

Two interlaces: Character mode and as a Windows 
app. Debug your Windows and DOS aptpllcaiions on 
a single screen, (no second monitor necessary),, on a 
dual monitor system through a serial cable or even 
through a LAN network 

Object Vision.. .. $164 

First ever end-user visual programming system !qt 
W indows! Innovative, new visual programming toot 
that enables non-tedinical professionals and 
managers to easily create interactive business 
applications for Windows 3.Q. 

Snftfialk/V-Wihdows . $500 

Combanes a protoiype-to-dellwiv devetoprru 
while integrating wrth the host Windows 3 0 
environment. 

TufDo Pascal for Windows v 1.0. $305 

Create, edit, compile and run programs, all Iron) 
within Windows! 


ASSEMBLERS & LINKERS 

.rniink/Plusv41. ^.JSm 

Blinker vl.11. -266 

Microsoft Macro Assembler v5.1.174 

Plink66+ v?,3.,. .474 

Spontaneous Assembly v2.0. 300 

Turtw Debugger & Tools v2.0.*..^h--.-183 

BACKUP 

ftarlrJl ui t 

Central Point Backup v6,Q,. 

Copy II PC vS.D. 

Copy II PC Deluxe OpTion Board v5.4, 

Norton Badojp vl.1 

BASIC 


Hyper Help 
Microsoft E 


vl ,0... 


ficrosott BASIC Pro Dvlpmnt System v7.1. 


...162 

...569 


Microsoft QuickBASIC Compiler v4.5. 119 

Power&ASiC v2.1. _135 

BUSINESS 

ABC Flowcharter vl 1. 332 

Form TdoI Gold v3.8.106 

Grarnmabk Windows.........101 

Instant OrgCtiart vl .0..221 

Lotus 1-2-3 v3.1 . ,757 

Microgralx Charisma v2.0._.603 


Microsoft Excel-Windows v!0. . 

0RG PLUS Advanced v5.0. 

PerFORM Pro... 
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Fortran Toolkit 2 v5.2.. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


ComTec '91 

C omTec "9! is the fifth 
exhibition on microcom¬ 
puter systems and technol¬ 
ogy. It will be held on Sep¬ 
tember 5-8 in Singapore. 
Contact: ITP Services Pte. 
Ltd,, 994 Bendemeer Rd + , 
#04-03, Singapore 1233, 
65-2913238; fax 65-2913238 
or 65-2965348. 


Parallel 
Computing '91 

T he aim of Parallel 

Computing '91 is to give 
an overview of the state of 
the art of the development, 
application, and future 
trends in parallel computing. 
The emphasis of the confer¬ 
ence will be on applications 
of parallel computing. 

The conference will be 
held September 3-6 at the 
Queen Mary and Westfield 
College, University of Lon¬ 
don, London, U.K. 

Contact: Parallel Comput¬ 
ing *91, Attn: Mrs. L. Vrie- 
link* P + 0* Box 7920, 5605 
SH Eindhoven, The Nether¬ 
lands, 31-40-785255; fax 
31-40-735940. 


Virus Bulletin 
Conference 

T he first international 
conference on combating 
computer viruses will take 
place September 12=13 at the 
Hotel de France in Jersey, 
U.K. The conference will 
give experts from around 
the world the opportunity to 
present the facts about vi¬ 
ruses and rogue software to 
an international audience of 
computer professionals. 
Contact: Virus Bulletin 
Conference, Attn: Petra Duf- 
field, 21 The Quadrant, 
Abingdon Science Park, Ab¬ 
ingdon, Oxfordshire 0X14 
3YS,U.K. f 44-235-531889- 
fax 44-235-55993 5. 


Software 

Engineering 

T he Third International 
Conference on Software 
Engineering for Real Time 
Systems is scheduled for Sep¬ 
tember 16-18 at the Royal 
Agricultural College in Cir¬ 
encester, U.K. The confer¬ 
ence will cover the theoreti¬ 
cal developments and 
practical implementation of 


real-time software systems, 
including the application of 
multiprocessors and paral¬ 
lel computing. 

Contact: The Institution of 
Electrical Engineers, Savoy 
Place, London WC2R 0BL, 
U.K., 44-71-240-1871; fax 
44-71-836-0190. 


Modula-2 

Conference 

L oughborough, U.K., is 
the site for the Second 
International Modula-2 
Conference to be held Sep¬ 
tember 11-13. The confer¬ 
ence will cover topics rang¬ 
ing from education and 
software engineering to real¬ 
time systems and safety- 
critical applications. 

On September 10, a 
workshop titled Moving to 
Modula-2 will be presented 
by a group of specialists. 
Contact; Modula-2 Confer¬ 
ence, Attn: Mrs. D. Walker, 
Centre for Extension Stud¬ 
ies, Loughborough Univer¬ 
sity of Technology, Lough¬ 
borough, Leicestershire 
LEI l 3TU, U.K., 44-509- 
222174; fax 44-509-61 OS!3. 


Eurographics 

'91 

T he Twelfth Annual 

Conference of the Euro¬ 
pean Association for Com¬ 
puter Graphics, called Euro¬ 
graphics ’91, will take 
place in Vienna, Austria, on 
September 2-4 in the Con¬ 
ference Center Hofburg. The 
conference themes will in¬ 
clude topics such as Image 
Synthesis and Animation, 
Scientific Visualization, 
Human-Computer Interac¬ 
tion, Modeling, Graphics 
Hardware, Graphics Stan¬ 
dards, and Image Processing. 

The first two days of the 
event will be devoted to the 
tutorial program given by 
leading international experts 
and covering topics such as 
Introduction to Computer 
Graphics, Mathematical 
Methods for Graphics, Desk¬ 
top Publishing, Application 
Programming and Prototyp¬ 
ing, and Multimedia 
Systems. 

Contact: Werner Purgath- 
ofer, c/o Interconvention, 
Austria Center Vienna, 
A-1450 Vienna, Austria, 
43-1-23-69-2643; fax 43-1- 
23-69-648. 


With X.desktop you just Point and Click 



Instant Confidence 

Users are now demanding an easy way of managing 
iheir work, even on today's powerful UNIX computers 
X.desktop is becoming the standard way that people 
interact with their UNIX systems. It provides a 
consistent graphical front-end that 
makes different computers look and 
feel the same. 

Using intuitive, mouse-controlled 
operations, you can easily run 
programs, manage your files and access primers and 
other peripherals. No knowledge of UNIX required. 
X.desktop makes UNIX accessible to everyone by 



shielding them from the UNIX command line and letting 
them get on with Iheir work quickly and efficiently. 

The Ideal Addition to any Motif interface 

X.desktop is an X Windows application 
with an OSF/Motif look and feel, It is an 
ideal companion to any Motif interface 
and is available on a wide range of 
systems such as Sun, DEC and Hewlett- 
Packard workstations and bundled with IBM, NCR, 

SCO and Unisys graphical user interfaces. 

Cali 1X1 Sates an tIK: 0223 462131 or 

International; + 44223462131 . 


[ x [ 




/X/ Limited 62-74 Burleigh Street Cambridge CB1 lOJ England Tel: +44 223 462731 

X.desktop, lXI attd the IXI logo are trademarks or registered trademarks of /XI Limited, 


FAX: +44 


223 462132 
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Who put C++ to Work? 



aCoc^enspiet 

^ class constructors *- 


Glockenspiel C++ 

Glockenspiel C++ leads the 
field in object-oriented 
programming. It’s the most 
effective and efficient 
implementation around. 

It conforms exactly to the 
AT&T C++ specification - 
and they don’t come any 
closer than that! Portable 
too: it’s on more platforms 
than any other C++ 
implementation. 


Glockenspiel 
CommonView® 

Glockenspiel Common View 
is the leading C++ class 
library for developing 
Windows, PM and 
OSF/Motif applications. 
Logical, well structured and 
easy to use, Common View 
is 3 to 5 times more 
productive than the API. 


C++ Training & 
Consultancy 

Glockenspiel C++ training 
courses reflect our 

i 

experience as C++ 
developers. From design to 
development, learn from the 
best! 

Our C++ consultancy 
services match your needs 
as you commit more 
resources to C++ and 
object-oriented development. 


Further Information 


GLOCKENSPIEL, 39 Lower Dominick Street, Dublin 1, Ireland. +353 (1) 733166. Fax +353 (1) 733D34 

US: IMAGE5QFT,(51$) 767-2233„ Fax (516) 767-9067 OASYS, (617} 862-2002. Fax (617) 863-2633 HUK: GA TRAINING LTD., (0265) 655688, Fox (0265) 650537 

Italy: INFERENTIA, (02) 26680566 Fax (02) 2364256 Sweden LINSOFT. (01) 3124760 Fax (01)3152429, ■Germany, Switzerland, Austria P$i, (06021)492-0. Fax (06021)492-112 

Benelux: RIJNHAAVE +31 (71)216121. Fax +31 (71)216116 

Glockenspiel CommonView and Glockenspiel C++ are registered trademarks o( Glockenspiel Ltd. The trademarks of (heir respective corporations are acknowledged. 

Glockenspiel “Colour Rotation" logo by Francis Tansey 










SYSTEMS 



AGC'S COMPLETE LINE OF POWERPLAY 
HAVE BOTH THE POWER AND THE CHARACTER 

TO FILL ANY ROLE IN A COMPUTING ENVIRONMENT, 
FROM THE SLIM DESKTOP 286 UP TO THE 
TOWERING AND POWERFUL 486, THE POWERPLAY 
SERIES HAS NETWORK WORKSTATIONS, 
ENGINEERING WORKSTATIONS, MULTIUSER 
HOSTS AND PROCESSORS FOR EVERY 

APPLICATION. PUT THE BEST FACE ON 

YOUR WORK WITH THE | 

POWERPLAY 
SERIES. 


/T 




T H E POWER 







ACC ELECTRONICS CORPORATION-MAIN OFFICE 16th Floor, Number 629. Min-Sheng East Road, Taipei, Taiwan, 10446, Republic ol China Telephone: (886) 2718-1523 (Rep.) 
Facsimile: (B86)-2-7lB-1808/9 CACHING TECHNOLOGY CORPORATION-OSA OFFICE 250 North Laheview Avenue, Unit 0 Anaheim, California 9230/ United States of America. 
Telephone: (714)777-2818 Facsimile: (714)777 3608 AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Elage. Konrad-Adenauer Plata 10. D-4000 Diisseldorf 1, Federal Republic 
Of Germany Telephone: (0211>3644-83 (0211) 365898 Facsimile: (0211)3653-92 AGC ELECTRONICS CORPORATION S.L.-SPAIN OFFICE P.°del Marques de Zafra, 2,1.° A 
2802R Madrid. Soairt Teleohnne: f91V256*1301 Facsimile: f911-256-6457 












INTERNATIONAL FEATURE 



Creating Software 
the Right Way 

The European Space Agency’s standard for software development 
helps place each stage of the software development cycle in perspective 

RICHARD STEVENS 



someone else applies them to your work; however, when we 
use airplanes, medicines, or parachutes, we think standards 
are great. Software managers also have two attitudes toward 
standards. The Type 1 manager is bright and enthusiastic 
and knows that standards are a waste of time. Type 2, more 
battered and experienced, may not like standards too much 
but knows they are essential. Fortunately, the Type 1 man¬ 
ager always changes into Type 2. All it takes is time, plenty 
of wasted money, and a few software disasters. 

What a Software Standard Should Do 

Standards should say what must be done, not how to do it or 
who does what. They must cover all the activities of the life 


D eveloping software is like climbing a mountain- 
plenty of mistakes can be made, but making a single 
bad error is enough to cause big problems. Reasons 
for failure include inexperience, insufficient train¬ 
ing, weak allocation of roles, rushing to get started, exter¬ 
nal interference, weak requirements, sudden changes, un¬ 
derestimated complexity, or an inadequate test process. 
Most of these are management problems, and they are prob¬ 
ably the same for both climbing and software disasters. 

Software projects have a high failure rate—they often cost 
too much, arrive late, and don't do the job. Most U.S. soft¬ 
ware contractors don't even have a repeatable, measurable 
development process (see reference 1). Programming is a 
minor influence, absorbing only 10 percent to 
15 percent of the project budget and coming too 
late in the life cycle to correct major mistakes. 

Similarly, deciding on the programming lan¬ 
guage is like choosing which bricks to use for a 
cathedral: It may affect productivity and main- 
tenance costs, but don't imagine that choosing 
between Ada and C is the core of the problem. 

Some projects do go well, however, and good 
software engineering standards can help. This 
article discusses the software development 
methods that have been successful and how a 
software-engineering standard could help sup¬ 
port them. Standards provide education and ex¬ 
perience at a much lower cost than building the 
wrong software, and they supply a common vo¬ 
cabulary, allowing all project participants to 
discuss the project status and reapply their expe¬ 
rience. When an organization contracts out soft¬ 
ware development, the standard tells contrac¬ 
tors exactly what is expected. Anyone building 
an AI program to assist the software develop¬ 
ment process could do worse than start by using 
the rule base contained within a good standard. 

Standards can seem tedious, especially when 
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A SOFTWARE STANDARD 


THE SOFTWARE LIFE CYCLE 




Detailed 
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Change 
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Change 
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Figure 1: Each stage of the software life cycle is separate from the previous one hut is connected by a controlled feedback process 
that allows changes to be made . 


cycle in a balanced way, defining what is 
essential to produce software. Software 
development standards should avoid a 
rigid step-by-step prescription—individ¬ 
ual projects are much too variable for 
this approach. Nor should a top-level 
methodology specify CASE tools, par¬ 
tial methods such as IDEF (for Inte¬ 
grated Computer-Aided Manufacturing 
Definition), or languages like Ada or C; 
if necessary, guidance on these can be 
provided at a lower level. A software¬ 
engineering standard forms a framework 
to evaluate tools, partial methods, ser¬ 
vices, and contractual organizations 
against. (Standards also help in building 
models; see the text box ‘"Three-Stage 
Modeling Philosophy" on page 72IS-34.) 

Dividing a life cycle into phases is a 
key element in every practical software 
standard. You can then define outputs 
for every phase—they might be a set of 
requirements, a management plan, or 
code, each with predefined qualities. 
The phase products are the real mile¬ 
stones, so you must choose phase bound¬ 
aries to measure real progress. You can 


ACTION SUMMARY 


With careful planning and 
good standards, software 
can indeed arrive on time and 
perform as intended. A soft¬ 
ware project should pass 
through several phases, each 
of which has a clear goal. The 
effort of programming is only 


a small part of the process. 



then check actual progress against in¬ 
tended progress, reviewing both the tech¬ 
nical and management aspects. Making 
progress visible is difficult for soft¬ 
ware—you have to work hard at it. 

Now ril examine a few different life 
cycles in common use. 

The Waterfall Model 

The first successful model was Royce’s 
waterfall model in 1970 (see reference 
2). Before this, software was often deliv¬ 
ered late and over-budget, and often 
didn’t do what was wanted. The water¬ 
fall model divides the project into sepa¬ 
rate phases; requirements, top-level de¬ 
sign, detailed design, transfer, and oper¬ 
ations. Each phase is separate from, but 
traceable to, the previous phase. 

The problems with the waterfall life 
cycle include the difficulty of making 
changes downstream and the long time 
before software emerges. The model is 
weakest on large, complex developments 
that take a long time to make and a short 
time to reject. 

Today the pure waterfall model is un¬ 
loved and almost abandoned. True hack¬ 
ers rejected it because it spoiled their 
fun. However, if the powerful underly¬ 
ing logic can be enhanced, it can become 
the basis for many alternative approaches 
(see figure 1). But first I’ll look at a few 
other useful ways of building software. 

Incremental and 
Evolutionary Development 

Incremental development follows the wa¬ 
terfall process up to the early design 
phase and then implements that architec¬ 
ture in pieces (see figure 2), In general, 
incremental development is better than 
the single-shot approach, especially on 
large or ill-defined projects. A simple 
working system provides early feedback 
and payback, rewards the doers, and di¬ 
minishes the long gap between require¬ 


ments and implementation. 

Incremental development needs more 
organization, imposes constraints on the 
architecture, and demands a modular 
design and interfaces to accommodate 
added features. For a partial system to be 
useful, the parts implemented first have 
to be carefully chosen. So a flexible 
structure is usually an advantage, but it is 
not always available—providing only 25 
percent of a car is often not very useful. 
Gitb (see reference 3) provides many 
hints on phased implementation. For ex¬ 
ample, extending the Amsterdam airport 
has been straightforward, because, un¬ 
like most airport architectures, it was de¬ 
signed for the remote possibility that air 
travel might get more popular. 

Evolutionary development is the re¬ 
peated application of the baseline life 
cycle, with new requirements being col¬ 
lected and the whole life cycle rerun. 
This is necessary when the underlying 
requirements are weakly understood and 
the software needs to evolve in small 
chunks to cope. The problem is that the 
software may also need rewriting each 
time. Can a Ford evolve into a Ferrari? 
What does it look like halfway through? 

People who work on software methods 
are often obsessed with topology, and 
Barry Boehme has proposed the elegant 
spiral development philosophy (see ref¬ 
erence 4). This is an evolutionary ap¬ 
proach based on risk management. The 
spiral model has been successfully ap¬ 
plied to complex developments, such as 
Hewlett-Packard’s Softbench product. 

Buying Commercial Software 

Sometimes existing software does more 
or less what you want, and you should 
buy it rather than develop it. Customers 
tend to jump at the first product offered, 
only to find better products later. Choose 
your commercial software competitively 
against a set of requirements (see figure 
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INCREMENTAL DEVELOPMENT 
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Figure 2: The waterfall method is least success ful in large projects. Incremental 
development allows for early feedback and change and cuts the gap between 
requirements and implementation . The drawbacks are the greater amounts of 
organization required and the constraints it places on the architecture (some designs 
are impossible to implement in stages). 


COMMERCIAL SOFTWARE SELECTION PROCESS 



Figure 3: Choosing the right commercial software is often tricky. This four-stage 
process whittles the suitable packages down until one is finally chosen. 


3). Essentially, the customer runs a mul¬ 
tistage competition against the user re¬ 
quirements, first as a paper exercise, 
then as acceptance trials, and then mov¬ 
ing to the critical cost-benefit negotia¬ 
tions, followed by final acceptance of the 
winning product. The process is not 
rapid, but it's worth doing for important 
software, A sensible procurement pro¬ 
cess keeps the customer in control from 
beginning to end. The golden rule is, 
u Negotiate the price before you tell the 
supplier you have chosen its software. 1 ' 

Prototyping: 

The “Build-Then-Try” School 

Prototyping is not a life cycle, but a tech¬ 
nique used within the life cycle. You 
might use it to generate a requirements 
document or an algorithm, but not soft¬ 
ware. You can use it for several pur¬ 
poses, such as defining requirements or 
ensuring that a feature is really practical. 
Hackers love prototyping because it ap¬ 
parently allows the “build-then-try” 
school of programming. You should al¬ 
ways ask these questions: What is the ob¬ 
jective of the prototype? Is it worth the 
cost? Will the product of prototyping be 
ready for the main development? 

If prototyping is intended to derive re¬ 
quirements, then the software produced 
must be (just) good enough to show to the 
users to get their comments. Require¬ 
ments, not software, are the net product , 
and they must be ready before finishing 
the requirements phase. 

Which Life Cycles Are Necessary? 
All these approaches have their advan¬ 
tages, and a good software standard 
should model the useful features of any 
of them and advise which to use. To do 
this, the phases have to be defined as re¬ 
usable modules that can be combined to 
form any of these life cycles. You also 
want the life cycle to work with different 
mixes of skills and contractual arrange¬ 
ments. This means keeping software en¬ 
gineering, role allocation, and contractu¬ 
al boundaries entirely separate. With 
this modular approach, you can alter 
who does what and have different cus¬ 
tomer-contractual arrangements. 

The European Space Agency's (ESA) 
baseline life cycle is a good example of a 
granular, phased approach (see figure 
3): a modified waterfall life cycle that 
allows controlled feedback (see refer¬ 
ence 5). Now HI step through its phases. 

Capturing User Requirements 

The first phase of the life cycle finds 
what the users want, and this poses an 
immediate problem—there are no re¬ 


quirements for software as such: The 
users want something, and software may 
(or may not) be part of the solution. 
Users are the ones who need to be satis¬ 
fied for the development to be a suc¬ 
cess—the customers, users, or operators. 
Ask what they want; you will always be 
surprised, and sometimes humbled, by 
their answers. (Sensible users might pre¬ 


fer a librarian to a DBMS.) 

You can collect user requirements 
from questionnaires (weak!), existing 
documents, management constraints, re¬ 
quirements workshops, or existing sys¬ 
tems. Normally, the best technique is 
face-to-face interviews between users 
and analysts who understand something 
of the problem as well as the solution. 

continued 
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Three-Stage Modeling Philosophy 


W henever we plan, we are build- 
mg “models ” to let us imag¬ 
ine and shape the future and 
then monitor progress. Any 
model has to balance realism and ab¬ 
straction, showing only useful features 
and ignoring what is currently irrel¬ 
evant. Whoever uses the mode) must 
be able to understand it. For example, 
functional requirements are one type of 
model—an abstract prototype of what 
the system will do, for use by the soft¬ 
ware engineers, A standard can show 
how to build models that are low-cost, 
easy to manipulate, and realistic where 
realism is important, and that, above 
all, give a clear view for planning and 
monitoring. 

In practice, one model is not suffi¬ 
cient; several are constructed (see fig¬ 


ure A) for different users at different 
project stages. The three models repre¬ 
sent, successively, the problem, the ab¬ 
stract solution, and the specific solution 
that will be produced. Each model must 
be free-structured to allow top-down 
development and rejection of current¬ 
ly irrelevant material. The decomposi¬ 
tion factors are lime, functionality, and 
software components, respectively. 
These are different for the models, and 
one structure cannot be decomposed di¬ 
rectly into another. 

The first model represents the prob¬ 
lem itself. The requirements belong to 
the users and define the results needed, 
independent of any solution. Users will 
want to test the final products against 
these requirements, so the requirements 
have to be updated as necessary during 


development. Naturally, this model 
must be in the users 1 language. 

The second, functional, model gives 
the solution in abstract terms. This 
model belongs to the software manager. 
The designer then defines and imple¬ 
ments the software that will form the 
product—the third model. 

Unlike other products, software has 
essentially no manufacturing stage—it 
is a purely design process. The design is 
big, complex, technical, less plastic, 
and unstable, but much more specific, 
perhaps with attributes defining timing, 
performance, parallelism, precedence, 
and all the grubby compromises neces¬ 
sary for the real world. Because of its 
size, the design is ofLen reviewed in sev¬ 
eral steps (e.g., architectural design 
and detailed design). 


THREE MODELS OF DEVELOPMENT 


Software life cycle 



Belongs to the users 
Small 

Nontechnical 
Stable 
Abstract 
Available early 
Basis for final tests 
Models the problem 


Belongs to the software manager 
Reasonably small 
Functional models of the system 
Independent of specific solution 



Belongs to the designer 
Concrete 
Large 

Difficult to change 
Contains design compromises 
Multistage 
Complex 



Figure A; The software life cycle revolves around the three models of development—what the user wants , what the software 
manager defines t and what the designer implements. 


Not all user requirements will be ac¬ 
cepted, but unless they’re documented, 
they can never be implemented. Present¬ 
ing a prototype human interface will be¬ 
come more important as user-interface 
tools improve. 

You then compile a composite set of 
user requirements from everyone’s opin¬ 
ions, Usually, the cost cannot be judged 
at this phase, so needs should not be re¬ 
jected on the grounds of expense. You 
should prioritize the requirements to 
allow cost-benefit analysis later, when 


potential solutions become visible. The 
user-requirements phase ends with a re¬ 
view at which the customer chooses the 
requirements for implementation—the 
project boundaries are now defined. 

User requirements model the problem, 
not the solution, and structuring them as 
a time sequence of results is clear and ex¬ 
pressive. Users will also have constraints 
to impose, influencing the system behav¬ 
ior without affecting its functionality 
(e.g., “1 want it to work at least 99 per¬ 
cent of the time”). 


Capturing user requirements is the 
most difficult but most influential part of 
software development. Users are nor¬ 
mally busy, they’re often evasive, and 
they can find it difficult to state their 
needs. Requirements engineers need a 
thick skin, some theatricality, and a little 
controlled aggression to succeed. Forget 
tools to draw boxes or formal proof of 
software; by the time these are needed, 
the intellectual work is long since over. 
Neglecting the user requirements phase 
will produce an unwanted product, no 
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As a software producer, you need software 
protection that really works. During the last 
five years Aladdin Knowledge Systems has 
provided secure and reliable protection for 
thousands of software producers in more 
than 40 countries. 


HASP-3 connects to the parallel port of PC/XT, 

AT and PS/2 computers and compatibles, 

HASP-3's advanced ASIC technology prevents reverse 
engineering, making the plug virtually un-crackable. 

Main features include: 

The Highest Compatibility - HASP plugs are transparent 
to the operation of the computer and the printer. 

Full Software Support for all high-level languages 


under MS DOS, OS/2, SCO XENIX, UNIX 386, 
and MS WINDOWS. 


Access Password - A unique password supplied to the 
software developer is needed in order to access the HASP. 
Daisy-chaining - Several plugs can be connected one 
behind the other. 

Automatic Virus Detection can be added to the protected 
program. 


MemoHASP is the last word in software 

protection. In addition to all of HASP-3's advantages, 
MemoHASP plugs contain a Read/Write memory which 
enables you to tailor and enhance your software's 
protection according to your needs. 


IM 

NeinAoK is a sophisticated system designed 
specifically for protecting software running under 
network environments. 

Software protected with HASP-3 or MemoHASP can 
also be used on a network station, but only one 
NetHASP plug is needed to activate a protected program 
from several stations in the network. 
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VERIFICATION SEQUENCE 
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Figure 4: Verifying that the system works is initially a top-down and then a 
bottom-up activity. Each descending level of design is verified as the software 
begins to take shape. 


matter how elegant the internal algo¬ 
rithms. But some projects (and stan¬ 
dards) ignore user requirements and go 
right to the technical bit, which is more 
interesting and doesn't answer back. 

What the Software Must Do 

Next comes the software requirement 
phase, which defines what the system 
must do, and the constraints applied to it. 
The software requirements define an ab¬ 
stract solution to meet the results the 
users require, so it must be clear which 
functions do what and why. 

Functions are expressed as verbs. The 
system requirements define a compact, 
nontechnical model that is real enough 
for management, yet abstract enough to 
be simple. Functionality is more stable 
than the design—a design change often 
does not affect functionality. For infor¬ 
mation systems or database software, 
you can construct data-flow models at 
this stage. Depending on the novelty of 
the system, the cost can be estimated to 
within about 30 percent at this stage. 

Constraints in the software require¬ 
ments phase come from the "profession¬ 
als" stating factors like reliability, porta¬ 
bility, or development standards to be 
used. Disciplines such as configuration 
management, operations, and quality as¬ 
surance express their needs here. Perfor¬ 
mance requirements can be attached to 
functions; for example, dictating the re¬ 
sponse time or the system throughput. 

Architectural Design Phase 

The architectural design moves away 
from the abstract to define what will be 
built, at least at the top level. The dust- 
wraps come off your creation; you grit 


your teeth, ignore the ribald remarks, 
and listen carefully to any criticism. Al¬ 
though there’s still plenty you can do to 
ruin it, this is your last chance to improve 
the software. 

A high-level design lets you check that 
the system will work, different elements 
interface to one another, nothing has 
been forgotten, and the elements are in 
balance. Costs can be estimated to with¬ 
in 10 percent. 

If you've organized a design competi¬ 
tion, you could now be staring at a single 
set of requirements, several good designs 
with cost estimates, and no commitment 
to any one design. You can simply choose 
the solution with the best cost-to-benefit 
ratio. If you've organized it wrong, you 
have a mixed heap of requirements and 
designs. 

With good interfaces, the architecture 
can now be split into parallel work pack¬ 
ages, linking the technical work into 
project management. Commonality and 
implementation decisions must be made, 
for example, to choose the programming 
language or DBMS. 

Detailed-Design and Coding Phase 

The detailed-design phase expands the 
architecture into units, and finally the 
programmers can get going. Integration 
is a bottom-up process, testing the mod¬ 
ules, usually in three levels, to produce a 
working system (see figure 4). The pro¬ 
grammer is usually responsible for the 
module testing, but then the verification 
staff takes over. 

Controlling all this requires structure 
and discipline. During the coding pro¬ 
cess, work should be subject to peer- 
group inspections to detect faults before 


the code is written. The programming 
modules and the interface development 
should be readable, consistent, coherent, 
well documented, and labeled. 

Manuals and help screens can now be 
completed. User's manuals should be 
written by writers, not programmers; a 
manual should describe the system from 
the outside in, not from the inside out. 

Transfer, Operations, and 
Maintenance Phase 

The transfer phase takes the working sys¬ 
tem into the operational environment, 
still under the control of the developers. 
The software is installed and tested on 
the operational equipment, and the oper¬ 
ations staff or users are trained to use it. 
Users take part in the provisional accep¬ 
tance tests against the user requirements, 
allowing operations to start. 

Operations are too variable to define 
generically, so they're usually outside 
the broadest software standard. But the 
developers still have to check that the 
software works well for long durations. 
Final acceptance must be based on meet¬ 
ing original user requirements; for ex¬ 
ample, that the software must have oper¬ 
ated for one month without an error that 
causes the system to stop. Between provi¬ 
sional and final acceptance, all bugs are 
remorselessly collected and corrected. 

Where many copies of software are 
distributed, multistage acceptance may 
be necessary to reduce the risk and cost 
of a recall. A few copies are released to 
friendly sites and scrupulously moni¬ 
tored. Any problems are corrected before 
updating and reissuing the software. 

Project Management 
and Quality Assurance 

A standard looks at software develop¬ 
ment through time, but it must also de¬ 
fine the management tasks. Managing 
software projects is simple; unfortunate¬ 
ly, however, it is never easy. Preparation 
and planning are all-important. All you 
need are competent staff, well-defined 
roles, adequate resources and tools, a 
good working environment, solid re¬ 
quirements, proper delegation, and trust 
and cooperation. Staff capability is by 
far the most significant factor. 

The project manager is responsible for 
everything—if the compiler doesn't com¬ 
pile, if the staff members are rude, or if 
the stores are empty. The general man¬ 
agement functions include preparation 
and planning, defining roles and ap¬ 
pointing staff to them, resource han¬ 
dling, external elements, contract man¬ 
agement, change management, systems 
optimization, risk management, and 
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management of the review process. Mon¬ 
itoring progress is essentially a control 
loop, checking progress against plans 
and taking prompt decisions as devi¬ 
ations become clear. The manager most 
have the resources and the freedom to use 
them to meet these requirements. 

Quality assurance is the most misun¬ 
derstood role in software development. 
Good engineering practices produce 
quality software, not quality managers. 
Quality must be assured by the project 
manager, although specialist staff may 
handle the policy, planning, reviewing, 
and audits. 

Quality is “conformance to require¬ 
ments," according to Crosby's definition 
(see reference 6). Total quality manage¬ 
ment would modify this to "efficient 
conformance to the right requirements." 
This means generating the right require¬ 
ments and then ensuring conformance to 
them. Keep requirements up-to-date dur¬ 
ing the project, to allow users to see 
progress through their current status. 

Configuration Management 

The configuration is the structure by 
which development work is controlled. 
Usually, this is based on the work pack¬ 
ages or deliverables. These modules are 
called configuration items, and they 
form the basis of construction, mainte¬ 
nance, and testing. 

Configuration management controls 
the labeling, storing, and issuing of base¬ 
lines so that all members of the develop¬ 
ment staff work on the same system. This 
can avoid double maintenance and lost 
work. Software products for configura¬ 
tion management should be used on all 
but the smallest projects. Be careful- 
configuration management is a lot harder 
than it seems at first. 

Verification and Vaiidation 

If you cannot verify a requirement, do 
not bother to state it. And if you think 
that verification is just testing, go back to 
square one—it involves reviewing, in¬ 
specting, tracing, and auditing. Verifica¬ 
tion demands the construction of a sec¬ 
ond “system" for checking the product 
against the requirements. Verification is 
always a compromise, balancing costs 
and time against reliability and quality, 
and knowing when to stop. Verification 
planning forces software to be modular, 
testable, and maintainable. 

Remember the golden rules of veri¬ 
fication: 

* Do it early 

* Do it at as low a level as possible 

* Use your cleverest people 


Taking verification seriously enforces 
modularity and draws out errors earlier, 
when they cost less to correct. Quality 
cannot be tested into software. Errors are 
more efficiently removed by source code 
inspections than by testing, but it’s even 
better to avoid them in the first place. 

Verification work starts when users 
state what kind of test would satisfy them 
that their requirements have been met. 
These statements can improve your un¬ 
derstanding of the requirements them¬ 
selves. In one particular case, a demand 
for “security" seemed to imply the need 
for encoding algorithms for storage and 
communications. Actually, the user 
wanted to stop people from looking over 
his shoulder at the screen! A lock on the 
office door was much cheaper. 

Testing is done bottom-up, with mod¬ 
ule tests against their specification in 
the detailed design, integration testing 
against the architectural design, and sys¬ 
tem testing checking against the software 
requirements. The final two tests—pre¬ 
liminary and final acceptance—are per¬ 
formed against the user requirements. 
The former allows operations to start; 
the latter hands off to operations staff. 

Total Quality Management 

The vanilla-flavored approach described 
here shouldn't surprise anyone in soft¬ 
ware engineering. The customer-service 
concept underlies everything: For every 
small product in the life cycle, there 
should be a customer, a supplier, re¬ 
quirements, inputs, outputs, a schedule, 
and resources. This is total quality man¬ 
agement from beginning to end. 

Every method reflects its origins, and 
ESA's standard came from a background 
of satellite-control software—products 
requiring high reliability and solid docu¬ 
mentation for maintenance. But engi¬ 
neers from a dozen countries use it on 
hundreds of projects, from on-board con¬ 
trol to information systems development. 
ESA's standard is fairly readable and not 
too large, and it emphasizes user require¬ 
ments. Steady evolution over 12 years 
has eliminated most problems. It now ac¬ 
commodates prototyping and phased de¬ 
velopment and provides a framework for 
CASE tools. And it gives thousands of 
engineers a set of common words and 
concepts when they talk to one another. 

There are many other good standards, 
such as the IEEE series and the U.S. De¬ 
partment of Defense's 2167A. But the 
ESA standard spans the whole life cycle, 
emphasizes essential management and 
technical aspects, and reduces the em¬ 
phasis on programming, because ESA 
usually contracts out software produc¬ 


tion. As far as the customer is concerned, 
the programming languages or databases 
chosen are less important than meeting 
the user requirements efficiently. 

Changes in software methods are driv¬ 
en by human-interface aspects and auto¬ 
mation of the coding and architectural 
design stages. The requirements, docu¬ 
mentation, management, and quality as¬ 
pects are becoming more important, so 
the standard is in the right space. Any 
structured approach takes discipline and 
understanding, which evolve slowly, so 
promotion and training are essential. 

This compressed description of a soft¬ 
ware standard misses several aspects 
(e.g., external systems, change manage¬ 
ment, internal interfaces, reviews, and 
audits). But the next time you develop 
some software, even for a small project, 
try a quiet run-through of these phases— 
you'll probably find that every one is 
necessary. Even if the user requirements 
are only half a page long, show them to 
your customer for approval. You just 
might be surprised, and it is better to be 
surprised before the code is written. 

ESA’s standard defines the minimum 
necessary, asking engineers to use their 
common sense to fill in the details. Stan¬ 
dards can’t substitute for good software 
engineers—a bad engineer always pro¬ 
duces bad software. Software is just one 
part of a system that inevitably embraces 
people, organizations, manuals, custom¬ 
ers, and hardware. There is no such thing 
as a purely software project. ■ 
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need a “special kind” of 
jramming environment that lets you 
rt your most artistic thoughts into 
r application. 

want an “all-in-one” programming 
ironment — with all the tools you 
d — for creating high-quality 
ure-rich applications. 

expect a “fast and powerful” 
jramming environment that 
orms with instant results — so you 
create a “masterpiece ”that will 
ure the test of time. 

u deserve the Clarion 
Sessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 

Cirel* 408 on Inquiry Card (RESELLERS: 409) 



And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens...you’re just a few 
seconds away from capturing the true 
art of application development. 



TNAARE' 


150 East Sample Road 
Pompano Beach, Florida 
(305) 785-4555 • 1-800-354-5444 








SIEMENS 

NIXDORF 



Coupon 

I would like more information about 

□ ComfoWare 

□ Siemens Nixdorf personal computers 

Siemens Nixdorf Informationssystenne AG 
Info-service SNI/Z 426 
Postf ach 2348 
W-8510 Forth 


We think you ought to enjoy 
working with your personal 
computer And simple-to-learn, 
easy-to-use software is a great 
help in this direction. 

Using ComfoDesk, you feel 
at home with your screen dis¬ 
play, because it's organized the 
way your office is organized - 
with filing cabinets, files, ring 
binders and a wastepaper 
basket. 

ComfoDesk is so simple and 
logical, that even people with¬ 
out previous computer experi¬ 
ence are soon turning out use¬ 
ful results. Experienced users 
can get the most out of the 
many add-on ComfoWare pro¬ 
grams, which offer them new 
powerful functions and the 
ultimate in convenience. 

Naturally, ComfoWare runs 
on any industry-standard PC; 
not only on Siemens Nixdorf 
machines. But it's no coin¬ 
cidence that ComfoWare is a 
Siemens Nixdorf product. 

Siemens Nixdorf PCs get top 
marks for design, quality and 
user comfort. Conformity with 
worldwide standards means 
you can pick from the world's 
la rgest asso rtment of software. 
And it means that these PCs 
will fit smoothly into any role in 
your existing DP system. 

Synergy at work 










F puts the office on your PC screen. 
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BUILDER .CADKIT .DRIVER FAST TRIDENT are renisleml 
iradu marts by V 0 S. VI0EQ DISPLAY 5 V STEMS S p A 
AT is a trade mb rh by ISM eorp 


Distributor price 


VIDEO DISPLAY SYSTEMS 


Orel* 451 on Inquiry Card. 


the electronic drafting board 
that signals the dawn of a new \ 

' era in CAD/CAM technology ^ 

r PKlT® is comprised of hardware boards and CAD softwaremi 
on be installed on any AT-compatible i 286 based PC. Using the 
!W and SW facilities provided by CADKIT®. inexpensive PCs are 
transformed at low cost into sophisticated, high-end. turn-key, 
professional CAD workstations. 


HARDWARE 

AT-compatible CPU board 

Morolola MC 68020/30 • 
Motorola MC 68881/82 • 
2-8 MB DRAM • 
8-16 bit AT-bus l/F* 
2 output connectors • 


' ‘f5d 


HARDWARE 

AT-compatible GRAPHICS board 

• ..MO QPDM 

• 4-8 graphics memory planes 

• 1024x768 or 1280x1024 pixel 
resolution 

•RS 170 RGB not interlaced l/F 
•2 RS232C l/F 


FAST® 

2D-3D Mechanical Engineering • 


BUILDER® 

• 2D-3D Building Engineering 


DRIVER® 

2 1/2 axis CAf • 


TRIDENT® 

• 3D Surface Modeler 


CAD/CAM SOFTWARE 


CAD/CAM SOFTWARE 


Distributors 

wanted 


MB 


DRIVER 


DOO 

FAST 


TRIDENT 


DDE! 

BUILDER' 
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Fault-Tolerant Disk Systems 

BeEow are listed, by country, Internationa] distributors of the U.S. products mentioned in this issue's 
State of the Art section on FauMolerant Dish Systems* 



ALGERIA 


Data General Corp.: 
Bureau Data General 
213-2-569740 
fax: 213-2-564605 

Circle 1224 on Inquiry Cord* 


ARGENTINA 


Advanced Logic 
Research, Inc.: 

Worknet S, A. 

54-1-723080 

fax: 54-1-723080 

Circle 1234 on Inquiry Cord. 

Core International: 

Omni S.A. 

54-41-216842 
fax: 54-41-212451 

Circle 1223 on Inquiry Cord. 

Data Genera] Corp.: 

Novadata Division of 
Liquid Carbonic S.A.I.C. 
54-1-3311400 
fax: 54-M11294 

Circle 1224 on Inquiry Cord. 


AUSTRALIA 


Ciprico, Inc.: 

Graphics Computer 
Systems 
61-3-8888522 
fax: 61-3-80891951 

Circle 1221 on Inquiry Cord* 

Core Internationa!: 

Micoraustralia 
61-2-8828888 
fax: 61-2-8828844 

Circle 1223 on Inquiry Cord* 

Data General Corp.: 

Data Genera] Pty. Ltd. 
61-2-4365600 
fax: 61-2-4374151 

Circle 1224 on Inquiry Cord. 

Golden Triangle 
Computers, Inc.: 

Lidcam Technology 
61-3-8209077 
fax: 61-3-8661245 
Circle 1227 on Inquiry Cord. 


Integra Technologies, Inc.: 
Connectix Pty. Ltd, 
61-2-9556564 
fax: 61-2-9554731 

Circle 1238 on Inquiry Card. 

MkroNet Technology, 
Inc.: 

Pacific Peripherals 
61-2-6650352 
fax: 61-2-6651586 

Circle 1229 on Inquiry Cord. 

Perceptive Solutions, Inc.: 
PSI Pacific 
61-2-3182337 
fax: 61-2-5504542 

Circle 1233 on Inquiry Cord, 

Procomp USA, Inc.: 

CV A Computer & 
Peripherals Sales 
61-2-4766400 
fax: 61-2-4777565 
Circle 1243 on Inquiry Card. 

Storage Dimensions, Inc.: 
Com Tech Communications 
61-2-3173088 
fax: 61-2-6932629 

Circle 1245 on Inquiry Card. 


Tricord Systems, Inc.; 
Miden 

61-3-3210000 

fax:61-3-3210003 

Gird* 1235 on Inquiry Card. 


AUSTRIA 


Advanced Logic 
Research, Inc.: 
Schwaighofer Computer 
43-512-52008 
fax: 43-512-5200821 
Circle 1236 on Inquiry Card. 

Data General Corp.: 

Data General GmbH 

43-222-811230 

fax: 43-222-81123400 

Circlo 1224 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Computer Laser Systeme 

43-222-8042378 

fax: 43-222-804237870 

Circle 1228 on Inquiry Card. 
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MicroNet Technology, 
Inc.: 

Target 

43-55-2221989 
fax: 43-55-2221926 

Circle 1229 on Inquiry Cord. 

Optima Technology 
Corp.: 

Datalinz 
43-732-237802 
fax: 43-732-237801 

Circle 1242 on Inquiry Card, 

Perceptive Solutions, Inc.: 
APH 

43-222-87800 
fax: 43-222-8760087 

Circle 1233 on Inquiry Cord, 

Storage Dimensions, Inc.; 
Daustrab Consulting 
Handelsgeselischaft mbH 
43-662-8820810 
fax: 43-662-88208180 
Circle 1245 on Inquiry Cord. 


BELGIUM 


Advanced Logic 
Research, Inc.; 

Samson Computer Supplies 
32-2-3765111 
fax: 32-2-3782081 
Circle 1236 on Inquiry Card. 

Ciprico, Inc.: 

Retime 
32-2-3765142 
fax: 32-2-3767281 

Circle 1221 on Inquiry Card. 

Data General Corp.: 

Data Genera] SA/NV 
32-2-6748411 
fax: 32-2-6723601 

Circle 1224 on Inquiry Card. 

Golden Triangle 
Computers, Inc.: 

GigaSoft 
32-14-590435 
fax: 32-14-590438 
Circle 1227 on Inquiry Card. 

MicroNet Technology, 
Inc.: 

Ingram Softeurop 
32-2-7229511 
fax: 32-2-7251511 

Circle 1229 on Inquiry Card. 


Optima Technology 
Corp.: 

Comsol 
32-2-4251146 
fax: 32-2-4274633 

Circle 1242 on Inquiry Card. 

Perceptive Solutions, Inc.: 
Omnilogic 
32-2-2525600 
fax: 32-2-2625700 

Circle 1233 on Inquiry Cord. 

Storage Dimensions, Inc.: 
Computer 2000 NV/SA 
32-2-5826969 
fax: 32-2-5826712 

Circle 1245 on Inquiry Cord. 

Trellis Software, Inc.: 

TM Data 
32-2-7193311 
fax: 32-2-7214053 

Circle 1247 on Inquiry Card. 

Tricord Systems, Inc,: 
Addon NV/SA 
32-2-7250662 
fax: 32-2-7250274 

Circle 1235 on Inquiry Cord, 


BRAZIL 


Data General Corp.: 

Data Service Informatica 
Ltda, 

55-11-2410222 
fax: 55-11-5439222 

Circle 1224 on Inquiry Cord. 

Perceptive Solutions, Inc.: 
Unisource Technologia 
55-11-8327160 
fax: 55-11-8339725 

Circle 1233 on inquiry Cord. 


CHILE 


Data Genera] Corp.: 

Data General S.A, 

56-2-2314629 
fax: 56-2-2333980 

Circle 1224 on Inquiry Card. 


COLOMBIA 


Data Genera] Corp.: 
Compania Colombiana de 
Comput. 

57-1-2178199 

fax: 57-1-2119155 

Circle 1224 on Inquiry Card. 


COSTA RICA 


Advanced Logic 
Research, Inc.: 

Hi Tech Partnership 
506-340000 
fax: 506-539797 

Circle 1236 on Inquiry Cord. 

Data General Corp.: 
Sistemas Analiticos S.A, 
506-334111 
fax: 506-334769 

Circle 1224 on Inquiry Card. 


CYPRUS 


Perceptive Solutions, Inc.: 
CNG Infosystems Ltd. 
357-2477385 
fax: 357-2459020 

Circle 1233 on Inquiry Cord. 


CZECHOSLOVAKIA 


Perceptive Solutions, Inc.: 
Montana Technologies 
(CSFR), Inc. 

42-7-834985 

fax:42-7-529185 

Circle 1233 on Inquiry Card. 


DENMARK 


Data General Corp,: 

Data General A/S 
45-42-969311 
fax: 45-42-457475 

Circle 1224 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Daimler Scandinavia 
45-31-428333 
fax; 45-31-422090 

Circle 1228 on Inquiry Card, 


MicroNet Technology, Inc.: 
MacDenmark 
45-33-141210 
fax: 45-33-339050 

Circle 1229 on Inquiry Card. 

Perceptive Solutions, Inc.: 
Berg Data A/S 
45-31-702255 
fax: 45-38-722256 

Circle 1233 on Inquiry Cord. 

Storage Dimensions, Inc.: 

Dansk Periferi Teknik A/S 

45-39-661099 

fax: 45-39-661024 

Circle 1245 on Inquiry Card, 

Tricord Systems, Inc,: 
Formula Micro 
45-42-846511 
fax: 45-42-846043 

Circle 1235 on Inquiry Cord. 


E C U A D O R 


Data General Corp.: 
Sistemas Andinos S. A. 
593-2-543360 
fax:593-2-564912 

Circle 1224 on Inquiry Card. 



Data General Corp.: 

Tea Computers,A. 
20-2-2902019 
fax: 20-2-2918436 

Circle 1224 on Inquiry Cord. 


FINLAND 


Advanced Logic Research, 
Inc.: 

Atomica 
358-0-423533 
fax: 358-0-422721 
Circle 1236 on Inquiry Cord. 

Data General Corp.: 

Data General Oy 
358-0-502841 
fax: 358-0-5028588 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.: 

Dell Computer Oy 
358-90-7013533 
fax: 358-90-7011435 

Circle 1225 on Inquiry Card. 
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New Advances in Safety Offer 
Full Protection from Radiation 


OZO's E&I (Ergonomic Innovation and 
Intelligence} Series display systems are proof 
that no contradiction needs to exist between 
performance and product quality on the one 
hand and safety and low radiation on the 
other The latest advances in visual electron¬ 
ics embodied in E&! Series displays provide 
the ultimate combination of safety and 
quality performance. The most important 
features of these exciting new professional 
display systems are elimination of harmful 
static electricity and greatly reduced low- 
frequency alternating magnetic and electric 


Recommended EfZO Controllers for ELZO Displays 


T660 

► 

MD-e 12-70 

d4Q0i 

► 

MD-B12-60 

T560i 

► 

MD-B12-70 

90S0i 

► 

MD-B11.GC40 

9060S ► 

MD-B07. 010 



radiation. Specifications for radiation and 
static electricity conform to the new Swedish 
MPR-1990 standard and the values recom¬ 
mended by the Swedish Confederation of 
Professional Employees (TCO} (This option is 
only available in some countries}, 

E&I Series displays have a unique saddle-to- 
saddle deflection yoke that eliminates image 
interference between two displays placed as 
close as 15 cm apart And, of course, the E&I 
Series represents crystal clarity on every inch 
of the screen — a feature that has made EIZO 
displays the first choice of working professionals. 


FLEX SCAN T60 0 20 ' Professiona) Hi-Re 5 

Colour Display (TRINITRON CRT adopted} 

• fl 31mm screeri pitch IFUNITSIDII* PTC #1E0D; 10Z4 twyts rBS&luliQii 

refresh nte *Scn frequency forttWBUe HlJtfStnunt H; 30 - 
?8kHj; V: 8b — SOHi • Anti reHectiiwi, anu static CRT surface panel ■ Lis* 
Radialien ■ Dynamic El Dare Spat Confer* System • Profassionai CAD and 
DTP use. Super VGA. Mac II campaulle 

FLEXSCAN 9400i 

20" Professional Kt-Rts Intelligent Colour Display 

• Plena? AplaHy continued wife micrapmeessor -"TiflO x 1034 high 
resolution e Scan toquKicy. Afelomalrc adjustment, H. 341 - EftlcHj; V: 55 

- SQtoeLDwftadiBtinne Anh-staMc etecfrcKy^Dynernn: Bbokh Spat 
Cantrol System ••’TDlKsiDnel CAD and DTP ase. Supp-VGA. Mei II 


FLEXSCAN T560S 17" Professional H 1-Res 

Intelligent Colour Display (TRWWTftON* CHT adopted} 

• D.ZBflTTi screen pitch. nnngiare treater!, ami-slatfc elaclncJly 
TWNnRGN* CHT vntli 5#cl Coaling •fNclure rtigilaily controlled wlh 
mitmpiocessijr *IZ8Q j 1024 hnflh ranlitoin*Kiflii reirash •Scam 
frsqunncy. Aulomatsc adjirUmenU K: 3d — 7BlHi; V: 55 - SOIti* lew 
Radialmn e Dynamic Baam 5 pel Cnnrtral System •Prafessinnal CAD and 
DTP use. Super VGA, Mac IE corncal'lde 

FLEXSCAN 90S0i 

IS Hi-Res Intelligent Colour Display 

oPidura di[piaiiy controlled wiih microprocessor • HE4 x f88 high 

rpsolidien * High rotresh rntn *Scan itequoncy: Aulonalrc adjusdnpnl: 

H: 3Q EJlrHi; V. 5D - 9DH/ • low Radiated, • Anti-static elecfeicily 

• Dyupmc Facus CacuH •Psisonal CAD and DT? use, Super VGA, Wee II 
tcWrtble 

FLEXSCAN 90608 14" Hi’Res Colour Display 

• BDC % GM rpsofuti&n *Scan frequency: Autnmaiic adjustment; 

H: 15.5 SB.SiHz; V: 5-J MHz • L w flodietipn • Anti italic electricity 

• Dynajmc Fanis Dod •ScpffVGA, EGA, CGA, Mac [] compalible 


Professional Display Systems 

EIZO CORPORATION 7-35-T Yokogawa, Kanazawa. Ishikawa 92T. Japan let: (0762) 41 8600 Fax: (0762) 41 9300 Tlx: 5122-022 EIZO J 

EIZO (UK) LTD. Genesis Business Park, Albert Drive, Sheerwaler, Woking Surrey GU21 5RW Tel (0483) 7571 IS Fax (G4S3) 757121 Tlx: S58640 EIZO UK G 


EIZO Dinlrlbulom: Australia MegaVision Ply Ufl, T*h (Q2l 975 t677/A*W trim HAVWAflDCOMPUTER 4 PERIPHERY W; [0862} 052»Z93-*«fir*um Manuctnr Belgium Td (021 477 92 11.'C»i™* IMG COMPUTER CENTER LTD. Tel: (51} 5 375447/ 
0*jljTtArt Sc Metric A/5 Tel. (42) 604200 ,'Ffn/JnrfTEH0KIVl OV Tel (Ql 754 1U3? /nnc< INCOMA Tel mil 47 91 XT .'j? Garmany Rein Elehtronik GmbH Tel |02153| 733-D/fl™** MECHUTEC Computers Tel: (Oil BS35115 <Ho*t Kong 
LASER COMPUTER LTD. Tel. 735 &0&1.leeJap»tf HANS PETERSEN LTD. Tel W) 530955,'Itel* EPSON ITALIA s,p.a. lei |02| 26233 i ,'Ketta TAEIL SYSTEMS CO.. LTD. IH: (02) 755-534U/Wonva, P rotasshond System AS Teh (&2| 25-33-50; 
PhrdpptrtB* MicrncincuiTn S V5 Eom 5 Inferailiofvh »nt Tel (02) SI 9-077 6/$1(igaper* POWCRMATIC DATA SYSTEMS PTE LTD T a l : 2 500555.- Spain OQVELTA S,A- T 0 |-|01) 754 30 01 tSwadmn Jei Dei? AO Teh (00) 753 31 4 EXCOM AG 

Tel [31) 702 21 11/TanvAfl fl.D.C, Ftrit (nternjlinnal Computer, bK. Tnl |Q2) 717-15O0/TJI* Nmthartunda Rein ElskEronlk b-V, Tel (040) 431 775,Tur*»y ROMAN PAZAHLAMA SANATI tb TFCAHET A.S. Tet: (Oil 152 03 09 
it i Inttmit |I Shi tnrintHi NHMrtl IS it i irpMsH h Uw pt P far 'mum pc fliJOUft n ■ hiterj-i mi fSJfl a j nyirri InHnrct tf fl/U E mw iI ui 
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Golden Triangle 
Computers, Inc.: 

Top Computer Technologies 
358-0-4522188 
fax: 358-0-4522166 
Circle 1227 on Inquiry Card. 

MicroNet Technology, Inc.: 
Maclmport 
358-0-6821900 
fax: 358-0-6821899 

Circle 1229 on Inquiry Cord. 

Procomp USA, Inc.: 

Lab Hi-Teeh Oy 
358-0-8042522 
fax: 358-0-8039741 

Circle 1243 on Inquiry Card, 

Storage Dimensions, Inc.: 
LTL-Elka Oy 
358-0-7557388 
fax: 358-0-785534 

Circle 1245 on Inquiry Card. 

Tricord Systems, Inc.: 
Softmatic 
358-4-1675833 
fax: 358-4-1677480 

Circle 1235 on Inquiry Card. 


FRANCE 


Advanced Logic Research, 
Inc.: 

Infodis SA 
33-1-48654256 
fax: 33-1-48654440 

Circle 1236 on Inquiry Card. 

Ciprico, Inc.: 

Leris 

33-1-60860914 
fax: 33-1-60860832 

Circle 1221 on Inquiry Cord. 

Data Genera] Corp.: 

Data General Europe 
33-1-40946000 
tax: 33-1-46306148 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.: 

Dell Computer SA 
33-1-30606800 
fax: 33-1-30606801 

Circle 1225 on Inquiry Cord. 


Golden Triangle 
Computers, Inc.: 

D2 Electronique 
33-1-45824940 
fax: 33-1-45828999 

Circle 1227 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Almatee 
33-1-47902 111 
fax:33-1-40860661 
Circle 1228 on Inquiry Card. 

MicroNet Technology, Inc.: 
Cal-ABC O 
33-1-69073233 
fax:33-1-69284182 

Circle 1229 on Inquiry Card. 

Perceptive Solutions, Inc.: 
HCC 

33-1-47818300 
fax: 33-1-47863169 

Circle 1233 on Inquiry Card. 

Proeomp USA, Inc.: 

Vision Data 
33-1-47724343 
fax: 33-1-40999639 

Circle 1243 on Inquiry Card. 

Storage Dimensions, Inc.: 
Omnilogic 
33-1-40052800 
fax: 33-1-40343734 

Circle 1245 on Inquiry Cord. 

Trellis Software, Inc,: 
Irfograph 
33-1-40381400 
fax: 33-1-40377667 

Circle 1247 on Inquiry Card, 

Tricord Systems, Inc.: 
Alfatronic 
33-1-69867500 
fax: 33-1-69076893 

Circle 1235 on Inquiry Card. 

Twincom: 

Softi, Groupe Auxitee 
33-35533434 
fax: 33-35533778 

Circle 1248 on Inquiry Cord. 


GERMANY 


Advanced Logic Research, 
Inc.: 

Advanced Logic Research 
Deutschland 
49-61-7379198 
fax:49-61-735376 

Circle 1236 on Inquiry Card. 

Ciprico, Inc,: 

Neumueller GmbH 
49-1-8961208257 
fax: 49-1-8961208248 

Circle 1221 on Inquiry Card. 

Data General Corp.: 

Data General GmbH 
49-61-0680500 
fax: 49-61-96805436 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.: 

Dell Computer GmbH 

49-61-037010 

fax:49-61-03701199 

Circle 1225 on Inquiry Card. 

Golden Triangle 
Computers, Inc.: 

Cubus 

49-40-4106035 
fax: 49-40-4107411 

Circle 1227 on Inquiry Card. 

Legacy Storage Systems, 
Inc,: 

Syscotec Computer GmbH & 
Co, 

49-60-284040 
fax: 49-60-28409! 11 

Circle 1228 on Inquiry Card. 

MicroNet Technology, Inc,: 
DNS-Softsel 
49-81-424180 
fax: 49-81-4218089 

Circle 1229 on Inquiry Card. 

Optima Technology Corp.: 
AmExtra GmbH 
49-69-235401 
fax: 49-69-232857 

Circle 1242 on Inquiry Card, 

Procomp USA, Inc.: 
Compu-Shack GmbH 
49-26-3189000 
fax:49-26-3128100 

Circle 1243 on Inquiry Card, 


1776, Inc.: 

PEM Tillmann Basien 

49-71-1713045 

fax:49-71-1713047 

Circle 1244 on Inquiry Card. 

Storage Dimensions, Inc.; 
Storage Dimensions GmbH 
49-89-65103132 
fax:49-89-651019992 

Circle 1245 on Inquiry Cord. 

Trellis Software, Inc.: 
Asoric Computer Equipment 
49-89-5809632 
fax: 49-89-5809669 

Circle 1247 on Inquiry Card. 

Tricord Systems, Inc. : 
Computer Partner Team 
49-22-03102100 
fax:49-22-03102112 

Circle 1235 on Inquiry Card. 


GREECE 


Data General Corp.: 

Actis S.A. 

30-1-9586661 
fax: 30-1-9586669 

Circle 1224 on Inquiry Card, 

Storage Dimensions, Inc.; 
OffitechS.A, 

30-1-4819815 
fax: 30-1-4826330 

Circle 1245 on Inquiry Card, 


GUAM 


Advanced Logic Research, 
Inc.: 

Pacific Data Systems, Inc. 

671-4724361 

fax: 671-4776054 

Circle 1236 on Inquiry Card. 

MicroNet Technology, Inc.: 
MLE. International 
671-4775423 
fax: 671-4775424 

Circle 1229 on Inquiry Card. 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany’s No, 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E 


What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simpty plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies.The 


...As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 


Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 



What your accountant will like... 

Hardlock E-Y-E needs no factory coding.This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E's 
prices remain 
competitive. 


For additional information, contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France: 


Italy; 


Spain; 


U.K.: 


FAST Electronic France SAR.L 
9. Av d'Affomauches 
94100 Si Maur des Fosses 
Tel ■ (1 >-48837811 
Fax: ftp48039734 


TECHNE S-R-L- 
Via della Pace, 94 
41033 Concordia s/S. (MO) 
Tel: (0535)-54178 
Fax; (0535) *57070 


FAST Jberica, S.L 
c/Ricardo Ortiz, 56 Posterior 
38017 Madrid 
Tel: (91) 3613222 
Fax: (913-3613219 


rnagniteye Ltd- 
Studio 6, WaInner Studios 
235*239 Walmer Road 
London W11 4EY 
Tel: (71) 2218024 
Fax: (71) 7923449 


BeNeLux: 


Yugoslavia: 


Greses: 


crypsys gegevensbeveiliging 
Arkelslraat 37 
42001 KB Gormchem 
Tel: (01830)-37444/37069 
Fax: (01830)-37083 


G & G electro me 
Knzovljanska 1 
41000 Zagreb 
Tel: (0411-315794 
Fax: (041)-333510 


Digital Circle 
28, Grammu St. 
15669 Alhens 
Tel: (Ol)-6516-860 
Fax; (01) 6535-703 


IIIIFRBT 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig.Platz 5.D-8000 Miinchen 2, West-Germany,Tel: 49/89/539800-20,Fax: 49/89/539800-40 

Circle 421 on Inquiry Card. 












INTERNATIONAL RESOURCE GUIDE 


GUATEMALA 


Advanced Logic Research, 
Inc.: 

EF Representaciones Y 
Servicio 
502-2-346523 
fax: 502-2-346501 

Circle 1236 on Inquiry Card. 

Data General Corp.: 
Informatica S.A, 
502-2-319671 
fax: 502-2-313836 

Circle 1224 on Inquiry Card. 


Data General Corp.: 
Computec 
509-2-28484 
fax: 509-2-25855 

Circle 1224 on Inquiry Cord. 


HONG KONG 


Core International: 

Jardine Office Systems 
852-5-652011 
fax: 852-5-655465 

Circle 1223 on Inquiry Cord. 

Data General Corp.: 

Data General 
852-8-629888 
fax: 852-8-655387 

Circle 1224 on Inquiry Cord. 

MicroNet Technology, Inc.: 
Atoztec Office Systems 
852-7-362322 
fax: 852-7-362388 

Circle 1229 on Inquiry Card. 

Storage Dimensions, Inc.: 
Macro Business Appliance 
852-8-891088 
fax: 852-8-891946 

Circle 1245 On Inquiry Card. 


HUNGARY 


Perceptive Solutions, Inc.: 

Montana Computer- 

Consulting 

36-1-1113035 

fax: 36-1-1311304 

Circle 1233 on Inquiry Cord. 


Twincom: 

Supra Ltd. 

36-1-1162729 

fax:36-1-1162729 

Circle 1248 on Inquiry Card. 


ICELAND 


Advanced Logic Research, 
Inc.: 

Kristian O. Skagfjord HF 

354-1-24120 

fax: 354-1-28130 

Circle 1236 on Inquiry Cord. 

MicroNet Technology, Inc.: 
Tolvustofan 
354-1-678978 
fax: 354-1-678057 

Circle 1229 on Inquiry Card. 


INDIA 


Ciprico, Inc.: 

Diamond Point International 

91-81-2607567 

fax:91-81-2215604 

Circle 1221 on Inquiry Cord. 

Data General Corp.: 

Patni Computer Sys. Ltd. 

91-22-234217 

fax: 91-22-6349318 

Circle 1224 on Inquiry Cord. 


INDONESIA 


Data General Corp.: 

P.T. Infodata 
62-21-5700630 
fax: 62-21-5700626 

Circle 1224 on Inquiry Cord. 

MicroNet Technology, Inc.: 
Adis Computer 
62-36-192909 
fax:62-36-192909 

Circle 1229 on Inquiry Card. 


IRELAND 


Data General Corp.: 

Data General Ltd. 
353-1-608144 
fax: 353-1-608552 

Circle 1224 on Inquiry Card. 


Dell Computer Corp.: 
Dell Products B.V. 
353-61-304091 
fax: 353-61-304090 

Circle 1225 on Inquiry Card. 


ISRAEL 


Ciprico, Inc.: 

Kardis Ltd. 

972-3-324298 
fax: 972-3-5710794 

Cirde 1221 on Inquiry Card. 

Core International: 

Getter Office Automation 

972-3-5614602 

fax: 972-3-7523620 

Circle 1223 on Inquiry Card. 

Perceptive Solutions, Inc.: 
Ankor Computers Ltd. 
972-3-5447356 
fax: 972-3-5447359 

Circle 1233 on Inquiry Card. 

Storage Dimensions, Inc.: 
MB! Computers Peripherals 
Equipment Ltd. 
972-3-5409676 
fax: 972-3-5400795 
Circle 1245 on Inquiry Card. 


ITALY 


Data General Corp.: 

Data General S.p* A. 

39-2-580031 

fax: 39-2-5064628 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.: 

Dell Computer S.p.A. 

39-2-269091 

fax: 39-2-26909269 

Cirde 1225 on Inquiry Cord. 

Golden Triangle 
Computers, Inc,: 

Elcom 

39-481-536000 
fax: 39-481-536001 

Circle 1227 on Inquiry Cord. 

Optima Technology Corp.: 

Elcom 

39-481-536000 
fax: 39-481-536001 

Circle 1242 on Inquiry Card. 


Perceptive Solutions, Inc.: 
C.D.C. S.p.A. 
39-587-422022 
fax: 39-587-422034 

Circle 1233 on Inquiry Card, 

Procomp USA, Inc.: 

OPC Lan 

39-2-2870083 

fax:39-2-2847462 

Circle 1243 on Inquiry Card. 

Storage Dimensions, Inc.: 
Modo S.r.L* 
39-522-512828 
fax: 39-522-516822 

Circle 1245 on Inquiry Card. 

Trellis Software, Inc.: 
Dataconsyst S.p. A. 
39-2-274221 
fax: 39-2-27400214 

Cirde 1247 on Inquiry Card, 

Tricord Systems, Inc.: 
Algol S.p.A. 
39-2-26411411 
fax:39-2-2154629 

Circle 1235 on Inquiry Card, 


IVORY COAST 


Data General Corp,: 
Informatique de Geston 
225-218480 
fax: 225-332592 

Circle 1224 on Inquiry Card. 


JAPAN 


Ciprico, Inc.: 

Digital Service Corp. 

81-33-2380911 

fax:81-33-2651533 

Circle 1221 on Inquiry Card. 

Core International: 

Nippon Technology 
Industries 
8 L33-9429991 
fax: 81-33-9429996 

Circle 1223 an Inquiry Card. 

Data General Corp.: 
Nippon Data General Corp. 
81-33-4383611 
fax: 81-33-4389877 

Circle 1224 on Inquiry Card. 
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$ Nat’l Orders (800) 544-8302 
ave Int’l Orders (602)437-8208 

_ Info (602) 437-8298 FAX (602) 437-8988 


COMPUSAVE 

SYSTEMS 

286-12 . 5301 

386SX .850 

386-25 . 1120 

386-33 . 13501 

All Systems come with 
IDE, 2 Serial, 1 Parallel, 
DOS, Keyboard, 1 MG 
RAM. 

Notebook 286-16 . ,16501 
Notebook 386SX-16..2225 [ 

BOARDS 

Adaptec 1542BK. 2901 
Advanced Digital Save 

Alloy .Call 

Artist XJ10/16 . 1449 
ATI Ultra 8514 . 557 
Boca VGA 800x600110 
Calcomp Draw Card 2120 

Computone.Call 

DFT SmartCACHE 305 
HP Intel 10/20 ... Call [ 


Hercules, 
Imagraph Video 
tsolan/BICC ,, 
Metheus , 

Mylex _ _ 


NE-1000 

ME-2000 


Call 

Call 

Call 

Call 

Call I 


NEC Graph Eng-16 61 
Number Nine . . Call 

Plus HC40. 562 

Renaissance GRX Call 
STB Pwrgrph 256K195 

Tecmar.Call 

Vermont Cobra/2 . 920 

DRIVES 


Alloy. 

Call 

Archive. 

Save 

CDC Imprimis . 

Call 

Conner 3104_ 

. 410 

Conner 3204 

661 

Connor 200MB 

Call 

D PT & DTC. 

. Cali 

Iomega. 

Call 

Irwin. 

. Call 

Maxtor. 

Call 

Maynard 

Save 

Micropolfs . 

. Call 

Mitsubishi 

Call 

Mountain 40MB 

. 255 

Pius . 

. Call 

Seagate. 

Save 


SOFTWARE 

WE CARRY EVERY 
MAJOR PUBLISHER 
FOR CURRENT LOW 
PRICES! 


COMPUTERS 

ALR Bus. V 386/33.,1693 
ALR Bus, V 486/33. .3485 
ALR Pow.V 486/33, .4965 
Acer 486/1200,...Call 

Acer 1100LX . 2450 

Acer 11DDSX . 1023 

Acer 1120 . 1718 

Acer 1125.2143 

Acer 1133 . 2878 

AST Bravo 286/5 . 842 
AST 386SX-16 .. 1955 
Gold Star 386SX 2085 
Headstart .. ..Call 

lintel . Save 

Isamsung SD630 . 714 
I Samsung S800 , 2089 
[Samsung SD700 1099 
Isamsung Notebook .Call 
Texas I TM2G00,. 2550 
Texas I TM3000 Call 

I Toshiba.Call 

1 Unisys 800/486 . 6240 
Wyse 2012 , 879 

| Wyse 2108 . 659 

DIGITIZERS 

I Calcomp 12x12 ., 298 
1 Kurta IS/1 12x12 349 
Numonics . Save 


Numonics ZEDPen.Call 


Seiko DT-3bl3 
Isumma 12x18. 


274 

,579 


Summa Sketch II...305 


H.P., H.l. 

Hitachi, GTCO .. Call 
CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 1170/ISA 3289 
Hyundai 256K . 561 
Hyundai 640K .. 638 
Samsung PCT286 .., 591 
Samsung PCT 386SX 969 
Wyse 386SX/16S 1039 

SCANNERS 
Canon IX30F.... 1319 
Datacopy GS + 1343 

Datacopy 730GS . 799 
DFI Hand Scanner Call 
Logitech ScanMan 335 
Logitech ScanMan 

+PC.• 175 

Logitech Scanner/ 
Catchword . . 284 

MicroTEK.Call 

Mitsubishi MS200 Call 
Panasonic RS307U 1034 
Panasonic RS505U . 776 
Panasonic RS506U 1034 
Pentax 100 1011 


PLOTTERS 

AMT Accel 535 .. 879 
Calcomp 1023 .. 3419 
Calcomp 1025 .. 4455 
Calcomp 1026m 5925 
Calcomp 1044 , 8599 
Calcomp 1070 . 15069 
Calcomp 52224 11873 
Calcomp 52236. .15760 
Enter SP60D ... 580 
Enter SP-1800 2978 

Enter SP-2800 . 3809 
Enter SP-4810 .. 3233 
Enter SP-4820 .. 3954 
Enter SP-4830 .. 5393 
H.L DMP-52... 2249 
H.l. DM P-61 2699 

H.l. DMP-62 3549 
H.l. DL Models .. Call 

H.P. 744DA.899 

H.P. 7475A.1315 

H.P. 7550B. 2789 

H.P. 7570A. 2789 

H.P. 7575A .3479 

H.P. 7576A. 4519 

H.P. 7595B-SX.. 5400 
H.P. 7596B-RX.. 6350 

H.P. 7599A. 7650 

loline ArtPro Call 

loline 3500. 2105 

m loline 3700-1 2799 

■ loline 3700-8 2939 

loline 4000-1 . 3280 

loline 4000-8 . 3489 

loline 7200 10400 

Roland CAMM-1 3125 
Roland CAMM-148.8345 
Roland DPX-2500 3474 
Roland DPX-3500 4169 
Roland DXY-1100 761 
Roland DXY-1200 1039 
Roland DXY-1300 1387 
Roland GRX-300AR 3125 
Roland GRX-400AR 4169 

MODEMS 

ATI 2400E . 195 

Everex . Call 

Hayes Smart 2400 332 
Megahertz/Laptops Call 
Multitech 224EH . .296 
Multitech 696EH . 457 
Multitech 932EA . 506 
Telebit T-1000E . 566 
Telebit T-2500E 970 

Touchbase SystemsCall 

UDS . Call 

USR HST DUAL 869 

CAD Software 

CADKEY Light ... 365 
OATACAO 128 .. 365 


| PRESENTATION 
MONITORS 

I Mitsubishi 33".. 34951 
| Mitsubishi 37" .. 5375 | 

MONITORS/ 

TERMINALS 

I Acer.Call I 

I Adds.Call 

I Altos.Call 

lAmdek 41OA .... 85 | 
Amdek 738+ . 451 

AST VGA. 5101 

Genius 1020.... 1259 
Goldstar 1450+ 329 [ 

Goldstar 1460+ ,. 361 
Hewlett-Packard Call I 
Hitachi 20AS 1829 
Hitachi 2085M . 1815 

IBM 3151 .373 

Imtek.Call 

Link MC-2W/KB .312 
Link MC-5W/0 KB. 305 
Magnovox 9032 293 


I Mitsubishi 1381 
Mitsubishi 1429C 
Mitsubishi 16L 
Mitsubishi 20L .. 
Nanao 9070U 
Nanao 90801 
Nanao 9400 


343 
403 
1095 
1894 | 
1001 
13991 
2619 


NEC 2A . 479 


NEC 3D 
NEC 4D 

NEC 5D . . 

PGS HX-12E 
PGS MAX-15 
PGS ULTRA-14 


. 670| 
991 
22981 
. 460 | 
. 251 
5281 


Packard Bell 852H 219 
Phillips C2064-AS. 1759 


I Seiko 1440 
I Seiko 2050 
I Sigma Designs 
I Sony 1302 .. 

I Sony 1304 
I Sony 1320 

iTaxan . 

I Televideo 955 w/KB 
I Televideo 965 . 

I Unisys. 

| Wyse 30W/KB 
se 50W/KB 


519 
1945 
Call 
583 
643 
485 
Call 
379 
394 
Call 
286 
360 I 


Wyse 150W/KB 
Wyse 160W/KB 
Wyse 185 W/KB 

Wyse 370 . 

Wyse 670 

I Wyse 700. 

I Zenith 1492 


PRINTERS 

I Alps . Save 

AMT. Call 

Canon BJ10E .... 322 
Canon BJ300.... 450 
Canon BJ330E ... 610 
Canon LBP-8III., 1485 
Canon LBP-4 .... 819 
Citizen GSX-140 .. 289 
Citizen 200GX . 159 

C.ltoh C-5000. 1428 

Data Products . Save 
| Diconix 150+ 349 

Fujitsu DL3400 ... 378 
I Fujitsu DL5600 ... 1207 

GENICOM . Save 

GENICOM 3820 1678 

GENICOM 4410 4648 
H.P. PaintJet ... 969 
H.P. PaintJet XL. 1731 
Mitsubishi G370 . 3420 
Mitsubishi G500 3239 
I Mitsubishi G650 . 4179 
1 Mitsubishi S340 8633 
Mit. Thermal Color Call 

NEC . Call 

I Okidata 182Turbo . 229 
Okidata 293W/IF 295 

Okidata 320 . 319 

Okidata 321 449 

Okidata 390+ 449 

Okidata 391+ .. 615 
Okidata 393+ .. 961 

Okidata 393C ... 1044 

Okidata 400 . 647 

Okidata 400S .658 

Okidata 800 . .. 971 

Okidata 820 . . 1304 

Okidata 840 (PS) 1695 

OTC 850XL.1813 

QMS.Call 

Ourne Crystal Print..2229 
□ume Crystal Print II..2324 
Seiko Smart Label 171 
Texas i. 2106 , .. 3228 
Texas I. 8920 1619 

Texas 1. Micro 17 1511 
Texas I. Micro 35 1831 
Toshiba 301 . . 203 

| Toshiba 311 . 236 

CD-ROMS 

I Hitachi CDR3600 549 
I Hitachi C01700S . 509 

xm ~ 

7T3" 

649 
649 
358 
729 
675 


race 

NEC CDR-83 . 
Sony 7101 ... 
Sony 5311 ... 
Toshiba 3201-E 
Toshiba 3201-1 


Phones Ate Open Moii-Frt: 7 am -5 pm Mailing Address: Compulfave - 4209 S. 37th Street, Dept, B7, Phoenix, AZ 85040, 
Prices reflect U.S. currency and arc subject to change without notice. We do not guarantee compatibility. DOA's are replaced or repaired. Any return 
requires a RMAt. Our service dept, number is (602) 437-8238. All products carry manufacturer's warranty only. We dn not honor rebates, extended 
guarantees or promotional programs. Mastercard and VISA are accepted. International orders add 5%. Please call or FAX before ordering. 






























































































LOW - LOW - LOW 


INTERNATIONAL RESOURCE GUIDE 


_ US Prices _ 

IBM ALR AST 
comma £Apple 

-=^1EVEREX— & others 

Surah 386/486 ISA/EISA 
Compatible Computers 

Laptops 

Notebook Computers 

ALR, AST, Everex, XI, Toshiba, 
_ Zenith & others _ 

Hard Drives/FloppyDrives 

IDE /Large 

Seagate, Toshiba, Maxtor, Teac, 
Connor, Fujitsu, Mieropolis 
Also available for IBM PS2, 
Compaq, Apple and Laptops 

AMI/Mylex Motherboards 
lOMega Bernouli Drives 

Tape backup 

Mountain, Archive, Colorado 
Systems 

Memory/Upgrades 

DRAMS, SIMM Modules 
Math coprocessors 
Upgrades for IBM, Compaq, HP, 
Apple, AST, ALR, Everex, 
_ Toshiba and others _ 

CD ROMS 

NEC, Sony, Hitachi 

Laser Printers/Scanners 
Plotters/Digitizers 

HP, Cannon, DEST, Fujitsu, 
Panasonic, NEC & others 
Memory Upgrades 

LAN Cards/other products 

3COM, Novell, Anthem, 
Gateway, Proteon & others 

Trantor Systems 

Mini-SCSI 
Parallel toSCSl 
Host Adapter 

We also carry software. Please 
FAX us your requirements. 


5URRH inc. 


44912 Osgood Road, Fremont, CA 94539 USA 
Ph: (415) 651-5101 FAX: (415) 651-5241 


Dell Computer Corp.: 

Dell Far East Corp. 
81-33-4860380 
fax: 81-33-4860630 

Circle 1225 an Inquiry Card. 

MieroNet Technology, Inc,: 
FocaJ Point Computer 
81-33-54840146 
fax: 81-33-54840148 

Circle 1229 an Inquiry Card. 

Storage Dimensions, Inc*: 
Phoenix International 
81-33-2089500 
fax: 81-33-2320164 

Circle 1245 on Inquiry Card. 
Twincom: 

Advanced Systems Co. Ltd. 

81-425-256295 

fax: 81-425-242013 

Circle 1248 on Inquiry Cord. 


JORDAN 


Data General Corp.; 
962-6-634000 
fax: 962-6-645864 

Circle 1224 an Inquiry Card. 


KENYA 


Data General Corp.: 
Amarco Ltd. 

254-2720693 

fax:254-2729132 

Circle 1224 an Inquiry Card. 


KOREA 


Ciprico, Inc.: 

Sigma Systems Co, Ltd. 

82-2-5762545 

fax: 82-2-5743098 

Circle 1221 on Inquiry Cord. 

Data General Corp,: 

Data General 
82-2-7931004 
fax: 82-2-7988026 

Circle 1224 an Inquiry Card. 

MieroNet Technology, Inc,: 
Sam won Computer Corp. 
82^42-6233131 
fax: 82-42-6275434 

Circle 1229 an Inquiry Card. 


Perceptive Solutions, Inc*: 
Eye-Fix International Co. f 
Inc. 

82-2-3935437 
fax: 82-2-3935439 

Circle 1233 on Inquiry Card. 

Tricord Systems, Inc*: 
Suntech Info Systems 
82-2-7154796 
fax: 82-2-7169023 

Circle 1235 an Inquiry Card. 


KUWAIT 


Data General Corp.: 

Ajal Contracting and General 

Trading 

965-2427773 

fax: 965-2405124 

Circle 1224 on Inquiry Card. 


MALAYSIA 


Data General Corp.: 
Dataputra SDN BHD 
60-3-7923838 
fax: 60-3-7916080 

Circle 1224 on Inquiry Cord. 

MieroNet Technology, Inc.: 
Dectra SDN BHD 
60-3-7199309 
fax: 60-3-7181430 

Circle 1229 on Inquiry Card. 

Storage Dimensions, Inc*: 
PDX Computers SDN BHD 
60-3-2413622 
fax: 60-3-2414875 

Circle 1245 an Inquiry Card. 


MEXICO 


Advanced Logic Research, 
Inc.: 

Computadoras Micron SA 
de CV 

52-462-50177 
fax: 52-462-51676 

Circle 1236 an Inquiry Card. 

Core International: 

MPS Mayorista 
52-5-6691045 
fax: 52-5-6874469 

Circle 1223 an Inquiry Card- 


D V T E - AT ir.ITCT 1QQ1 n..i. 










































intersys 



Intersys 286/16 


80286/16MHz Motherboard 

1 MB RAM, expandable to 4MB, 80ns 

1.44MB and 1.2MB Floppy Disk Drives 

40MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Desktop Deluxe Case 

101 Keyboard 


$119 5 oo 


Intersys C386/33 


80386/33MHz Motherboard W/64K Cache $2,195 

4MB RAM, expandable to 8MB, 80ns 

1.44MB and 1,2MB Floppy Disk Drives 

125MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Mini Tower Deluxe Case 

101 Keyboard 


.00 


THE ENGINES THAT DO. 



Intersys 386SX/20 


80386SX/20MHz Motherboard 

2MB RAM, expandable to SMB, 80ns 

1.44MB and 1.2MB Floppy Disk Drives 

80MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Mini Tower Deluxe Case 

101 Keyboard 


s 1,695 00 


Intersys C486/33 


80486/33MHz Motherboard w/64K Cache $3,995 

4MB RAM, expandable to 64MB, 80ns 

1,44MB and 1.2MB Floppy Disk Drives 

200MB IDE Hard Disk Drive 

FD/HD IDE Controller and 2S/1P I/O Card 

VGA Color Monitor and VGA Card 1024 x 768 

Tower Deluxe Case 

101 Keyboard 


oo 


Options and upgrades available. Full warranty for 12 months. Free technical support. All systems built and 
tested in the USA. Shipping extra. Visa/Mastercard/Eurocard accepted. International orders welcome! 

2461 West 205th Street, B103 Torrance, California 90501, USA 


Call: (213) 782-9731 


Fax: (213) 782-9815 














































PC Upgrades 


At the Lowest Prices in 
EEC. 

No International Handling Charge. 
No EEC Import Duty or UK Tax 
Low Transport cost £13.0 for EEC 




Toshiba Compatible Memory 


T1CI00SE/XE/LE, T2000SX 
1MB £85 2MB £130 

4MB £290 8MB £529 

Same price for all the followings 
T1200XE, T1600, T3100SX, T3100E, 
T320OSX, 2MB £81 

T3100SX/ T3200SX 4MB £226 

2MB T5200 £95 8MB £529 


Compaq Compatible Memory 


Modules same price for S&.E range 
1MB £63 4MB £155 

S&E Boards same price for both 
1MB £105 4MB £215 

LTE/386-1MB £135 4MB £450 


IBM Compatible Memory 


IBM ID, Easy installation, LIM 4.0 
MCRAM32- 16/32 bit card 0k £160 
with SMB £462 

2MB IBM Compatible Memory 
6450604- £75 6450608- £75 


AT Memory 


Boca AT Plus. 2MB-£167 8MB-£360 


Laser Printer Memories 


HP nP/III/mD/IIlP QMB £24 
We carry full range of printer memory. 


Hard Disk Drives 


Fujitsu/Segate, 40MB to 780MB £CalI 


*NEW*-386SX NoteBmik 


386SX/16-2MB of Memory. 20/40MB 
hard disk. VGA 640x480. £1450 


Introducing 

INTERLINGUAL 
The Multi-Lingual word processor* 
Allows mixing of any two languages. 
Not just English, Extended & Clear 
Fonts* For Professional and novice 
users. Extensive Features. £150*00 

Contact Ifs Today on 

Teh 372-1917 Fax: 625-7649 


Tel codes: 071, 4471 for International 
Prices are subject to change without notice. 

36A, Kilburn High Rd* 
London, NW6 5UA 
UK. 

Trade Marks PS/2 & OS/2 
belong to IBM. Unix, AT&T. 
Novell, Nova!I Inc. Compaq. 
(Europe) Ltd. Compaq Computers. 



INTERNATIONAL RESOURCE GUIDE 


Data General Corp.: 

Data General SA de CV 

52-83-387019 

fax: 52-83-387017 

Circle 1224 on Inquiry Card. 

Perceptive Solutions, Inc,: 
Macromax International 
52-83-789387 
fax: 52-83-358287 

Circle 1283 on Inquiry Card. 

Storage Dimensions, Inc.: 

Representaciones Veste SA 
de CV 

52-5-2772839 
fax: 52-5-5163626 

Circle 1245 on Inquiry Cord. 

Tricord Systems, Inc*: 
Digital Data 
52-66-786910 
fax: 52-55-2721448 

Circle 1235 on Inquiry Card. 


MOROCCO 


Data General Corp*: 
Forum International 
212-315252 
fax: 212-315501 

Circle 1224 on Inquiry Card, 


THE NETHERLANDS 


Advanced Logic Research, 
Inc.: 

Systel BV 
31-23-340884 
fax: 31-23-320915 

Circle 1236 on Inquiry Card, 

Data General Corp.: 

Data General BV 
31-20-5659711 
fax: 31-20-5659700 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.: 

Dell Computer BV 
31-20-6812666 
fax: 31-20-6812751 

Circle 1225 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Rotating Memory Expertise 

31-32-4034900 

fax: 31-32-4037628 

Circle 1228 on Inquiry Card* 


MicroNet Technology, Inc.: 
Ingram Softeurop 
31-30-487111 
fax: 31-30-422492 

Circle 1229 on Inquiry Card, 

Optima Technology Corp*: 

Stebis 

31-34-493144 

fax:31-34-491854 

Circle 1242 on Inquiry Card, 

Perceptive Solutions, Inc.: 
ISL Automatisering 
31-77-526832 
fax: 31-77-546971 

Circle 1233 on inquiry Card. 

Storage Dimensions, Inc*: 
Akam Electronics BV 
31-79-443200 
fax:31-79-421734 

Circle 1245 on Inquiry Card. 

Tricord Systems, Inc*: 
Infotheek Groep NV 
31-71-256356 
fax: 31-71-214791 

Circle 1235 on Inquiry Card. 

Unitrol Data Protection 
Systems, Inc.: 

Impact Automatisering BV 
31-30-438224 
fax:31-30-437342 
Circle 1249 on Inquiry Card. 


NEW ZEALAND 


Data General Corp.; 

Data General Ltd. 
64-4-723900 
fax: 64-4-4953311 

Circle 1224 on Inquiry Card. 

Golden Triangle 
Computers, Inc.: 

ForeFront Technology 

64-4-673050 

fax: 64-4-675836 

Circle 1227 on Inquiry Card. 

MicroNet Technology, Inc*: 
Dove Electronic 
64-3-3384722 
fax: 64-3-3385564 

Circle 1229 on Inquiry Card* 


7215-52 BYTE* AUGUST 1991 Circle 404 on Inquiry Card* 










































We've Made the world our business. 

SOFTWARE 


1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


Call now for your free 
2000 product catalog. 


Now available 
on Disk or Print 


• {Items in RED run under Windows) 

Word Processing/Editors 


Ami Professional $308 

Grammatik for Windows 58 

Microsoft Word 5.0 23 1 

Microsoft Word for Windows 332 

Multimate 4.0 249 

Norton Editor 77 

Professional Write Plus 171 

WordPerfect 5,0 Xenix 1 - 5 User 535 
WordPerfect 5,1 261 

Xywrite III Plus 211 

Desktop Publishing 

Adobe Streamline 236 

Adobe Type Manager 
Arts & Letters Gomposer 259 

Form Filter 92 

Facelift for Windows 73 

Gem/3 Desktop Publisher 168 

Jetform Design 277 

Pagemaker 521 

Pagemaker for OS/2 58© 

Perform Pro 307 

Picture Publisher Plus 389 

Publishers Type Foundry 306 

Super Fonts 116 

Super Print for HP 116 

Ventura Publisher Gold 516 

Database & Tools 

Btrieve 484 

C-tree 320 

C-tree/R-tree/D-tree Toolkit 1133 
Clarion Professional 476 

Clipper 512 

Dataease 458 

□base IV 506 

□base IV Developer Version 873 

Dbf ast/Wrndo ws 316 

DBXL 140 

FoxbasePius 197 

Foxpro 467 

Oracle Professional' 734 

Paradox 528 

PC-Fite Single User 97 

Q£A 232 

Rbase for OS/2 1 -3 User 626 

Revelation Advanced V2.G 563 

SCO Foxbase* 286/AT for Xenix 778 
Superbase 4 Windows 432 

Ul Programmer 360 

X-trieve Plus 460 

XQL Relational Data Manager 614 

Spreadsheets 

Lotus 1 -2-3 Version 2.01 332 

Lotus 1 -2-3 Version 2.2 354 

Lotus 1 -2-3 Version 3.1 427 

Lotus 1 -2-3/G for OS/2 Std Ed 521 
Microsoft PC Excel 317 

Microsoft PM Excel for OS/2 332 

Guattro Pro 319 

Supercalc 5 305 


Integrated Packages 


Project 


Languages & Programming 

roofs 

Enable OA 

$434 

Management 


ABC Flowcharter 

$183 

Framework III 

458 

Harvard Total Proj. Mgr. 

$1433 

Asymetrix Toolbook 

296 

Lotus Symphony 2-2 

521 

MS Project for Windows 

469 

Borland C++ 

332 

Microsoft Works 

109 

Project Mgr. Workbench Adv. 1777 

Blaise C Tools+/Power Tods+ 

118 

Wlngz 

324 

Superpnoject Expert 

420 

Blaise Pascal Tools* 

143 


Superproject Expert/2 for OS/2 49© 

Clear* C/Ciear+ Dbase 

134 

Graphics 


Timeline W/Graphics 

452 

DBG III Library/lll Plus 187/ 375 

Adobe Illustrator - PC 

296 



Interactive Easyflow 

108 

Autodesk Animator 

237 

Communications 


Lattice C Compiler 

157 

Autosketch Enhanced 

150 

Attachmate Extra 

399 

MS Basic/MS C Compiler 

334 

Charisma 

340 

Carbon Copy Plus 

118 

MS Fortran. Compiler 

304 

Corel Draw 

391 

Close-Up Customer/Suppt 128/160 

MS Macro Assembler 

109 

Cricket Graph 

89 

Crosstalk for Windows 

123 

MS Quick Basic/Pascai/C 

78 

Design CADD 3D 

292 

Crosstalk MK4 

137 

MS Quick C w/Quick Assembler 135 

Designer 

477 

Dynacomm Asynchronous 

1199 

MS-DOS 3.3/MS-DOS 4,01 

51/74 

Draw Perfect 

277 

Net Remote Plus 

219 

MS Windows SDK 

333 

Draw Plus 

157 

PC Anywhere IV 

109 

Norton Guides 

43 

Freelance Plus 

340 

Procomm Plus 

76 

PowerBasic 

82 

Gem/3 Artline 

408 

Reflection 1+/7+ 

311/399 

Turbo Pascal Professional 

206 

Generic Cadd 5.0 

237 

Relay Gold 

174 

Turbo Debugger & Tools 

111 

Harvard Graphics 

299 

Smalltalk/V 286 

121 

Turbo PascaL/Prolog 105/ 111 

Micrografx X-Poct 

137 

Smamaik/V PM for OS/2 

1303 

Turbo Professional 

109 

PC Paintbrush Plus 

92 

Smartcom IN 

138 

Vermont Views W/Source Code 779 

Pizzaz Plus 

77 

Smarterm 240 

211 

Network/Multiuser 

Novell Advanced Netware 


PowerPoint for Windows 

Show Partner FX 

326 

222 

Winfax 

53 

1971 

Statistics 


Novell ELS l/ELS 1! 544/ 1202 

Desktop Environments 


CSS Statistica 

744 

Novell SFT/Netware 386 3355/5355 

Desqview/Desqvtew 386 

89/130 

SPSS PC Plus 

163 

Jdb 0 user 

VM/386 Starter Kit 

**ob 

240 

Microsoft Windows 3.0 

106 

Statgraphics 

559 

Sidekick Plus 

137 

Systat V5.Q 

727 

OCR 

Catchword for Scanman 
i Readright 

Qmnipage 386 

Wordscan 

140 

313 

451 

407 

HARDWARE 


Networking 


Display Boards 

Hercules Graphics Station 1MB $733 
Hercules Graphics Station 3MB 1066 


Hercules VGA Card 127 

Paradise 8514/A (AT) 468 

Paradise VGA Plus 139 

Video 7 VGA 10241 (512K) 240 

Emulation Boards 

AST 6251-11 Enhanced + 517 

DCA IRMA 2 (PGA or MCA) 749 


DGA IRMA 3 Convt (PGA or MCA) 445 
Megahertz 3270 Emulation Cd 446 

Mass Storage Devices 

NEC CDR 72 Ext CD ROM W/Intlc 584 


Maxtor 80MB IDE 19rns 480 

Maxtor 338MB SCSI 16ms 1371 

Pr/nfers/P/oftens/ 

Accessories 

HP Deskjet 500 516 

HP LaserJet W 1627 

HP LaserJet IIP 886 

Pacific Data 1MB Exp Ex. II 111 
Pacific Data 25-In -1 287 


3COM Ethertink II (PCA) $208 
3COM Etberfink/MC (MCA) 299 
Megahertz Laptop Ethernet Cd 254 
Novell NE1000A Ethernet (PCA) 160 
Pure Data Laptop Arcnet Cd 334 
Std Micro Active Hub 8 Port 267 
Std Micro PCI 30E Arcnet Coax 122 
Std Micro PC500FS Arcnet Svr 287 
Std Micro PS110 Arcnet (MCA) 319 
Tom Conrad Active Hub 12 Port 846 
Tom Conrad TR MAU 16 Port 710 
WDC Ethercard Plus EStel 6 179 

Modems 

Prac Periph 1200 Int/Ext 74/ 86 
USR Sprtstr 2400 Int/Ext 125/143 

Input Devices 

Logitech Series 9 w/Paint 97 

MS Mouse w/Paintbrush 115 

MS Mouse w/WindOws 164 

PC Mouse II w/Palnt 94 

Summasketch 12X12 W/4 Button 378 
HP ScanJet Plus W/lntfc 1586 
Logitech Scanman+PCA/MGA.1 55/234 
Logitech Scan man 256 313 


Persona/ Information Managers 

Lotus Agenda 

296 

Packrat 

246 

Who-What-When 

179 

WordPerfect Office 

92 

Utilities 


386 to the MAX Professional 

82 

Above Disk 

72 

Copy II PC 

31 

Fastback Plus 

116 

Gofer 

55 

HDC Windows Express 

63 

Headroom 

64 

Lotus Magellan 

112 

Mace Utilities 1990 Edition 

102 

Manifest 

45 

Norton Utilities V5.0 

116 

Norton Backup 

105 

PC Kwik Power Pack 

83 

PC Tools Deluxe 

101 

Popdrop PIUS 

64 

PS-Print 

266 

GEMM 386 EMS Manager 

65 

QFtAM 286 

56 

Spinrite II 

73 

Super PC-Kwik 

55 

Wlnsieuth 

91 


To Place Your Order By Telephone, Please Call Fay Kleinbart * Inti. Sales Mgr. 


| 1-718-438-60S7 

^ To Place Your Order By Fax: 1 -718-438-2315 

TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION. 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT CHANGE. CAU FOR CURRENT PRICES. PAYMENTS MAY BE PAID BY BANK CHECK, WIRE 
TRANSFER. L/C. MASTER. VISA OR AMERICAN EXPRESS CARO |3% HANDLING FEE ON CREIT CARD ORDERS). GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FREIGHT. 
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Add-ln/Add-On 

ATI Integra 512K ..125 

ATI VGA 512 4 Mouse 234 
Ererex Viewpoint TC . . 540 

Genoa 6300 (QEMI. . ,140 

Hercules Graphics Station 660 
Intel Above Board P1os4 2MB 440 
Logitech Mousematt Serial . 60 
Logitech Scanman 256 . . . 310 
MS Mouse with Windows 3.0 149 
NEC Graphics Engine-256 . 965 
NumberSGX Level4 , 1240 

Paradise 8514/A + VGA. 580 
PrMiesw l: 1MB . . . 360 

Summa 12* IS .365 

Backup 

Archive 2150£S 975 

Colorado 120MB . . ,255 

Exabyte- 2.3GB Ext . , . . 2340 
Sankyo 525MB SCSI Exlrnl 10QO 
T«maProline525ES . . 2750 
Wangle* 5525ES M . . . . 800 

CAD & Graphics 

Adobe Illustrator Widows . 349 
Autodesk Animator , 245 

Corel Draw Ver 2 . . 380 

Design CAD 2D/30 . 155/195 
Freelance Plus , . . , . 339 

GEM/3 Draw Plus . , , 175 

Generic CADD Lbv&I 3 . . . 219 

Harvard Graphics.315 

Publishers Paintbrush 369 
Siwwpartoer FX ...... 229 

Chips & Memory 

All Upgrades - ALR, AST Apple. 
Carpap. DEC, Epson, HR IBW, 
Si [icon Sr, Sun, Toshiba LOW 

B0Z87XL .95 

8Q387$X-16/20 . 138/149 

80387DX ■ All speeds . 218 

SIMM 256/lMBx9'80 17/55 

SIMM 4MB *9 70 .198 

DTHER CHIPS AND SIMMS CALL 
HP Laser 2MB/4MB , 150/250 

Communications 

Carbon Copy Plus.U 5 

CloseUp Customer, , , 129 

CtaseLIp Support.165 

Crosstalk Mark IV 137 

Microphone II for Widows 198 
Procomm Plus Ver 2 ... . 70 
Smarter^ 240. 195 

Database 

Clarion Pro Developer . 450 

Pbrs Dev/ Rep Writer . 48/110 

Clipper 5.0.. . 495 

[Base IV.489 

□base IV Developers Edition 639 
Fwro&ngfeAAN . 469/665 

Oracle Professional 5.1C . , 660 

Paradox 3.5. . . 500 

Rbase 3.1.495 

Superbase 4 tor Windows . 445 

Desktop Publishing 

Adobe Type Man Windows 59 
Pacific Page . . 375 

Pagemalior.519 

Per: Form Designer 2.0 . . .169 
Ventura Publisher 3.0 , , 555 

Disk Drives 

Maxtor SOMA 19ms . . . . 330 
PJus Hardcard IIXL 105 9ms 600 
Pfojsknpdse lD5MB 9ms . 500 
Conner 120MB 19ms . . . 400 
Seagate 126MB 19ms ... 440 
Maxtor 213MB 15ms , .650 
Connor 209MB 15ms ...650 
Maxtor LXT34Q ] 4ms 3125 
Micropofis 345MB 14mS . 1380 
Seagate 426WIB 14ms 1500 
Seagate 676MB 16ms . . 1650 
Maxtor 675MB 16 . . 1600 

HP 661MB16ms .... 1700 
CD-ROM Optical WORM CALL 

Controllers 

Allways IN-2000 SCSI ... 205 
DPT Smartcache EISA/SCSI 575 
Utrastor ESDI lMB cache . 500 
WD1QQ9V-SE2 EISA/ESDI 230 


7,000 items 
Not Listed 

to pricing 

Laptops 


ALR Venture ...... 

CALL 

AST 3065X20/40 . . 

CALL 

EvorCx . . 

CALL 

Sharp.. . 

CALL 

Toshiba . 

CALL 

Texas Instruments - . 

CALL 

Modem/FAX 

Modems for ell portables , 

LOW 

Pocket FAX A modem 

2m 

Everex 2400 MNP5 . . . . 

142 

Fffiwt for Windows . . 

169 

Hayes 240GB Internal. . 

255 

Hayes Ultra 96. 

849 

Hayes V Series 9600 EM 

729 

Hayes V Series 96008 lot . 

535 

Intel Satisfaction . . . . 

. 400 

USRV.32/V.42lnt/Eiil 440/500 

USB HST/V.32 Dual Ext 

365 

USR HST/V.32 Dual Ini 

am 

Networking 

3COM EtherlWt 2 , 

LDW 

DUuk Pocket Elternet 

265 

Everex Ethernet fyl6 100/150 

Gateway G/Enet 16 . 

. 175 

IBM 3270 Connection 

- 375 

IBM 6250 Krt AT/MC 

675 

IBM Multiprotocol . . 

260 

IBM Token Ring 16/4 . 

.660 

IRMA 3 . 

. 449 

Lantashc 10MB Starter 

499 

Lantflstic Al Node. 

. . 60 

NE-lMO/compatflile . 138/85 

NE-2000/compile 168/126 

NE 3200 EISA .... 

695 

Novell Netware. 

, CALL 

WD Etheixard Plus . . . 

128 

WDEltercardEfite . 

150 

WD Elhercard Elite 16 

. 1B0 

Operating System 

Descjview 2.5/366 . , 75/130 

MS DOS 3.3/4.01/5.0 55/65/66 

PC DOS 3.3/4.01 . . .95/115 

IBM OS/2 Standard 13 

128 

IBM OS/2 Ottered 13 

500 

Windows 3.0 

95 

Windows 3.0 - Mouse 

99 

Programming 

Brief 3.0 

. 175 

STreive Network 

389 

Knowledge Pro Ver 3.1 

600 

MS Basic Deu 7.0 . . 

. 325 

MS C Compiler 

319 

MS Fortran. 

289 

MS Qwck C w/Assembler 

139 

Smalltalk V 296 . . . 

. 125 

Smalltalk V/PM . , 

319 

SFf/PC. 

, 159 

TurhoC++ ....... 

. 315 

Turbo PASCAL lor Windows 169 

Spreadsheet & WP 

AMl Professional 

, 319 

DLsplaywriteV . 

. 249 

Excel 3,0 

. 315 

Lotus 1-2-3 V 2.2/V 3 340/410 

QSA3.D ,. 

. 245 

QuattrO Pro 

279 

Supercalc V . , 

319 

Ward tor Windows 

. 315 

Ward Perfect tor Windows 

270 

Utilities 


386 Mw 5.1 . 

. . 75 

Check It 

. 85 

Control Room. 

. 59 

Lap Link Release 111 

89 

Norton Utilities 6.0 . . . 

. 115 

PC Tools Deluxe 7,0 . 

. 100 

Print-Cache 

100 

QRAM/QEMM 386 

40/59 

XTree Pro Goto 

72 

Wfe Offer: 


* Quantity Discounts 

* Dealer Discounts 



PHONE: (415) 861-8330 
FAX: (415) 861-8380 


Mlemational orders our specialty * Lew freight rates - Np handling cfcfrge 
VISA/MC add 2% AMEX CO add A% ■ Products may be USA version.« No 
returns on opened software • Prices are FOB USA and SLbject to change 
Pnces in US dalles * 15& rsstockmg charge tor non-detectwe returns 

Computer Quick, 165 - 8th Street, No, 309 
San Francisco, CA 94103, USA 



Storage Dimensions, Inc.: 
Micro Source Ltd. 
64-9-4440771 
fax: 64-9-4440727 

Circle 1245 on Inquiry Card. 


NIGERIA 


Data Genera] Corp.: 

Joint Kompuier Kompany 
Ltd. 

234-1-821210 
fax: 234-1 -963368 

Circle 1224 on Inquiry Card. 


NORWAY 


Advanced Logic Research, 
Inc.: 

Pro-Data 

47-2-249704 

fax: 47-2-249048 

Circle 1236 on Inquiry Cord. 

Ciprico, Inc.; 

Newtech A/S 
47-2-648330 
fax: 47-2-630036 

Circle 1221 on Inquiry Card. 

Data General Corp.; 

Data General A/S 
47-2-135100 
fax: 47-2-135510 

Circle 1224 on Inquiry Card. 

Golden Triangle 
Computers, Inc*: 

AddOn 

47-2-564200 

fax: 47-2-564215 

Circle 1227 on Inquiry Cord. 

Legacy Storage Systems, 
Inc*: 

Scandinavian 
Communications 
47-2-364300 
fax: 47-2-207039 

Circle 1228 on Inquiry Card. 

MicroNet Technology, Inc,: 

Frontline 

47-9-250560 

fax: 47-9-250624 

Circle 1229 on Inquiry Cord. 


Optima Technology Corp.: 
Data Imports 
47-5-314085 
fax: 47-5-322406 

Circle 1242 on Inquiry Card. 

Perceptive Solutions, Inc.; 
Brunvoll It System A/S 
47-7-253403 
fax: 47-7-216103 

Circle 1233 on Inquiry Card. 

Storage Dimensions, Inc*: 
Dataimport A/S 
47-5-314085 
fax: 47-5-322406 

Circle 1245 on Inquiry Cord. 

Trellis Software, Inc,: 
Cine! 

47-2-387000 
fax: 47-2-385818 

Circle 1247 on Inquiry Card. 

Tricord Systems, Inc.: 
Scandinavian Communi 
47-2-364300 
fax: 47-2-207039 

Circle 1235 on Inquiry Cord. 


PAKISTAN 


Data Genera] Corp.; 

ABM Data Systems Pvt. Ltd. 

91-21-519006 

fax:91-21-511361 

Circle 1224 on Inquiry Card. 


PARAGUAY 


Advanced Logic Research, 
Inc.: 

Microdimension S.r.L. 

595-21-449838 

fax:595-21-449819 

Circle 1236 on Inquiry Card* 


PERU 


Advanced Logic Research, 
Inc.: 

Componentes Digitales S.A. 

51-14-410268 

fax:51-14-410268 

Circle 1236 on Inquiry Card. 







































































PDC Prolog. The Intelligent Match for C 

Your C platform provides 4 important qualities - we add the logical 5 th 


If you thought Prolog was just for Al, 
look again at the rich set of features 
that makes PDC Prolog a truly 
general-purpose language, and a 
logical choice for your platform: 

• Dynamic data structures so you 
aren't bothered with complicated 
storage allocation and pointer 
handling. 

• Pattern matching and unification 
make it easy for you to manipulate 
complex data structures in one 
operation, instead of requiring many 
program statements. 

• Lists, trees, graphs, rules - what¬ 
ever abstraction best models your 
problem - you can store it with our 
built-in, mufti-user database system 
as easily as if it were a fixed-length 
record in aconvential database. 

• Built-in backtracking saves you 
from having to code complex 
program flow structures. Experience 
programming the way it should 
always have been - with PDC Prolog 
you spend your creative efforts on 
“what to do" instead of getting 
bogged down in the details of how to 
do it. 


M HIGH 
LEVEL 
PROGRAM! 


PORTABILITY 

M 

PERFORMANCE 

integration 


TOOLS 


► Today 's programmers add PDC Prolog 
lo their current programming platform. 

You can solve larger and more complex 
prob ferns with 5-10 times fewer program 
statements. Logic programming makes 
your programs easier to specify, faster 

to develop, easier to verify and easier to 
maintain throughout the entire product 
life-cycle 

► PDC Prolog runs under DOS, OS/2 and 
UNIX 


► PDC Prolog provides speed at the level 
of a C-program. 23 ML1PS for simple loops. 
372 KLIPS for naive reverse. 

(On a 33 MHZ 486 PC) 

► PDC Prolog generates standard OBJ 
files, so you can easily link to programs or 
modules in C, assembler or other langua¬ 
ges. And it does not matter which language 
is the" calling" language. 

► PDC Prolog has toofs for networked- 
filesharing, communications, import/export 
from professional DB-systems T TSR 
programming, mouse support, overlay link¬ 
ing, character-based and object-oriented 
graphical user interfaces, and much more. 
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Call now for more information about programming the way it should always have been! 

Prolog Development Center 
H.J. Holstvej 5A 
DK - 2605 Broendby, Denmark 
+45 36721022 Fax: +45 36720269 


US: PDC Atlanta, 404-873-1366 Fax: 404 872-5243 
Australia: Microway 61-3-555-4544 Fax: 61-3-555-9871 
France: Decibac, 1 42272236 Fax; 1 42274644 
Holland: Tigranes. 10 4140685 Fax: 10 4113880 
Germany: Logitek, 30 462 30 52 Fax: 30 462 40 17 
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PDC PROLOG 




























Circle 422 on Inquiry Cord (RESELLERS: 423}. 


Gain Systems, Inc. 

‘ihe ‘Worhfs (Premier Supplier of Quality’ 

AMI 

Motherboards 

Mark 111386/25.$875 

Mark III386/33.$995 

Mark IV386/33.$1,065 

Mark IV386/40.$1,425 

Voyager 11486/25.$1,815 

Voyager 11486/33.$2,250 

EISA 11486/25.$2,315 

EISA 11486/33.$2,625 

GAIN 

American Made 
Motherboards 

All Surface Mount 
Design 

486/33.$1,890 

386/40.$925 

All-in-One 

IS/l P/Floppy / IDE 

386SX/16...$325 

386SX/20...S425 

AMIDIAG 

Advanced Diagnostic Utility 

$69.00 

*PC Magazine Editor's Choice 

Video 

Controllers 

Paradise 256K.$ 72 

Paradise 512K.$ 90 

Trideni 1MB.$119 

Dealer Inquiries 
WELCOME 

All Products covered by a 30 
Call for laic 

day money back guarantee 
sat pricing 

Phone (404) 446-2026 

FAX (404) 446-2028 

VISA - MC • T/T 

35 S. Peachtree Streeet, Norcross, GA, USA 


A Message To 
Our Subscribers 

F rom time to time we make the byte 

subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer goods and services 
to our subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in the mail. Used are our 
subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address, 

EVTE Magazine 

Attn- Subscriber Service 
P.O. Box 555 

Hightstown, NJ 08520 fini 
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Core International: 
Enrique Lulli S.A. 
51-14-428450 
fax: 51-14-409095 

Circle 1223 on inquiry Card. 

Data General Corp.: 

Data General S.A. 
51-14-400525 
fax: 51-14-425723 

Circle 1224 on Inquiry Card. 


PHILIPPINES 


Perceptive Solutions, Inc.: 
Millennium Comp. Tech. 
Corp. 

63-2-477160 
fax: 63-2-477160 

Circle 1233 on Inquiry Card. 


POLAND 


Perceptive Solutions, Inc.: 
Quest Systems 
48-71-444905 
fax: 48-71-444782 

Circle 1233 on Inquiry Card. 


PORTUGAL 


Data Genera] Corp.: 

Data General 
351-1-4712021 
fax: 351-1-4711296 

Circle 1224 on Inquiry Cord. 

Perceptive Solutions, Inc.: 
Solbi 

351-1-681344 
fax: 351-1-878543 

Circle 1233 on Inquiry Cord. 

Storage Dimensions, Inc.: 
ESDI Lda. 

351-1-767286 
fax: 351-1-767286 

Circle 1245 on Inquiry Cord. 


SAUDI ARABIA 


Data Genera] Corp,: 
Mohammed Mansour Al 
Rumaih 

966-1-478-9260 
fax: 966-1-477-1180 

Circle 1224 on Inquiry Card. 


Storage Dimensions, Inc.; 
Gulf Stars Computer Systems 
966-1-4643577 
fax: 966-1-4653156 

Circle 1245 on Inquiry Card. 

Tricord Systems, Inc.: 

Aject 

966-2-6671836 

fax:966-2-6671181 

Circle 1235 on Inquiry Card. 


SINGAPORE 


Core International: 

Wealsoft Computer Services 

65-2988298 

fax: 65-2982218 

Circle 1223 on Inquiry Card. 

Data Genera] Corp.: 

Data Genera! Pte, Ltd. 

65-2589977 

fax: 65-2597590 

Circle 1224 on Inquiry Card. 

MicroNet Technology, Inc.: 

Mac Connection 
65-3391067 
fax: 65-3391430 

Circle 1229 on Inquiry Card. 

Perceptive Solutions, Inc.: 
Total Peripheral Sc Systems 
Sol. 

65-7484511 
fax: 65-7432061 

Circle 1233 on Inquiry Card. 

Storage Dimensions, Inc.: 
Dynamic Systems Pvt. Ltd. 
65-7421986 
fax: 65-7421768 

Circle 1245 on Inquiry Card. 


SOUTH AFRICA 


Core International: 
Computer Horizons 
27-11-8803828 
fax: 27-11-8804561 

Circle 1223 on Inquiry Card. 

Procomp USA, Inc.: 
Lasernet Pty. Ltd. 
27-11-8874220 
fax: 27-11-8871141 

Circle 1243 on Inquiry Card. 
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Ethernet network adopters. Designed 
to be compatible with drivers written (or 
both Western Digital and NOVELL Ethernet 
adapters and incorporating the COMPEX- 
designed ASIC chip. This state-of-the-art 
microchip provides a simple Ethernet 
adapter design that can run a wide range of 
networking software available In the market. 


networking software available in the market. 

Coming in 8-bit and 16-bit versions, the 
ENET/ll and ENET16/U con be configured for 
operational modes, ranging from COMPEX's high- 
performance native mode to the popular NOVELL 
NE1000/NE2000 modes and Western Digital's 
Ethercard Plus/P(usl 6 modes. 


So, for the price of a network adapter, the flexibility 
and performance of five great adapters can be yours 
when you choose COMPEX Ethernet network adapters! 


A 

COMPEX 


COMPEX, Inc. 

4055 E. La Palma, Unit C, Anaheim, CA 92807 
Tel: (714) 430-7302 • Fax: (714) 630-6521 
Telex: 401987 COMPEX USA 


1 


m 


COMPEX Pte Ltd 

1003 Toa Payoh Industrial Park 
#01-1501 lorong 8 Toa Payoh Singapore 1231 
I Tel: (65) 250-0555 • Fax: [65) 255-7916 







COMPEX ond tfie COMPEX logo are registered trademarks of COMPEX, Inf, Ditier brand and product nomes are trademarks or registered ttcnktwifo'tf tfieir respective hoiders. 


Circle 410 on Inauirv Card fftFCEL I P&C-J 1 T 1 




Everything you want 

... to make life easier. 

TDS2020 is an ideal way 
to save time and money 
designing equipment. 

As a High Performance 
16-bil Control Computer 

its on-board Assembler and forth high level 
language make programming and debugging a 
pleasure, yet give the execution speed you need 
in a real-lime system. 

As a Data Cogger Module you T ve little to add 
to its lU-hil 8-channel analog to digital conver¬ 
ter, real time clock, low power logging mode and 
non-volatile RAM of up to half a megabyte. 

You will also like the price. Call for full details. 

Triangle Digital Services Ltd 

221 Lea Bridge Ruud, LONDON Lift 7NE 

Tel fflf I-5.W UilBS Fax OH 1-558 8110 


w 


L’SA: 1716) 425-3753 F« 3S35 
N*tht>rtands: 029J6-S5I5 F|ix ^HtTIWWW 
Germuny: 07IS9-I1TI Fju -24tJ 


Circle 444 on Inquiry Cord. 


EXPORT ONLY 

WHOLESALE & RETAIL 


* ONE SOURCE FOR 5,000 
COMPUTER PRODUCTS 

* LOW EXPORT PRICES 

* WORLDWIDE DELIVERY 

* 220 VOLTS/50MHZ 

CALL FOR CATALOG 

COMPEX International Inc. 
PO Box 1021, Cambridge, 
MA 02236 USA 

(617) 354-5045 • FAX (617) 864-9516 


Circle 412 on Inquiry Cord. 



* Adds a SCSI port to any standard parallel port 

■ Retains sJm uttarwous u sa of the parallel port 
- Pocketsized and lightweight (only 2.5 02 !) 

■ Powered by the SCSI device; no batteries or 
external power required? 

■ Simple external plug-in — perfect for laptops 

■ Includes software for hard disks, magneto¬ 
optical drives, Bernoulli Box* & CD-ROMs 

* * - Resellers Wanted ■ ■ - 


INTERNATIONAL RESOURCE GUIDE 


Tricord Systems, Inc,: 
Lattice Technologies 
27-11-7892123 
fax: 27-11-7893858 

Circle 1235 on Inquiry Card, 


SPAIN 


Data General Corp*: 

Data General S.A. 
34-1-3370400 
fax: 34-1-3201396 

Circle 1224 on Inquiry Card. 

MicroNet Technology, Inc,: 
Dealer Iberica 
34-3-4741502 
fax: 34-3-4741396 

Circle 1229 on Inquiry Card. 

Perceptive Solutions, Inc*: 
SiscompCorp. S.A. 
34-3-3234565 
fax:34-3-3234654 

Circle 1233 on Inquiry Card. 

Storage Dimensions, Inc*: 
P-Ingenierie Espana S.A. 
34-1-5645694 
fax: 34-1-4117567 

Circle 1245 on Inquiry Cord. 

Trellis Software, Inc,: 

SDI 

34-1-4137246 

fax:34-1-4137108 

Circle 1247 on Inquiry Card. 


SRI LANKA 


Data General Corp*: 
Dataserve Ltd. 

94-1 -98488 
fax: 94-1-695237 

Circle 1224 on Inquiry Cord. 


SWEDEN 


Advanced Logic Research, 
Inc,: 

K-Data Forsaljnings AB 

46-18-349080 

fax: 46-18-349088 

Circle 1236 on Inquiry Card. 


Ciprico, Inc.: 

Traco AB 
46-8-930000 
fax: 46-8-947732 

Circle 1221 on Inquiry Cord. 

Data Genera] Corp.: 

Data General AB 

46-8-925500 

fax:46-8-927101 

Circle 1224 on Inquiry Cord. 

Dell Computer Corp.: 

Dell Computer AB 
46-76-071350 
fax: 46-76-073789 

Circle 1225 on Inquiry Card. 

Golden Triangle 
Computers, Inc,: 
ComputerAdded Value 
46-40-496420 
fax: 46-40-496910 
Circle 1227 on Inquiry Card. 

Legacy Storage Systems, 
Inc,: 

Konsulthuset Data 
46-31 -842409 
fax: 46-31-170284 

Circle 1228 on Inquiry Card. 

Perceptive Solutions, Inc.; 
Titan Electronics AB 
46-8-7549880 
fax: 46-8-7548915 

Circle 1233 on Inquiry Cord. 

Procomp USA, Inc.: 

Zetstor Data AB 
46-8-920000 
fax: 46-8-920001 

Circle 1243 on Inquiry Card. 

Storage Dimensions, Inc.: 
Dennis Bergstrom Trading 
AB 

46-8-7050200 
fax: 46-8-7355630 

Circle 1245 on Inquiry Card. 

Trellis Software, Inc*: 
Cislan AB 
46-8-7330150 
fax: 46-8-7334135 

Circle 1247 on Inquiry Card. 

Tricord Systems, Inc*: 
Data Construction AB 
46-8-6807030 
fax: 46-8-7107610 

Circle 1235 on Inquiry Card. 


3EST4JSA 

(400) 737*3900 - FAX (408) 737-3910 



























Make You Outstanding 



Low Radiation 
& 

ANTI-STATIC 
Models are available 





NON-INTERLACED 

0 © 



FTZ 




CM* 33 5 

14" SUPER VGA COLOR 

MONITOR 

CM-3 36 

14' 1024x768 

NON-INTERLACED 

COLOR MONITOR 



CM-734 

17* 1024x768 

NON-INTERLACED 

COLOR MONITOR 

CM-735 

17* 1280x1024 
NON-INTERLACED 
COLOR MONITOR 


ADC INTERNATIONAL • 250, Lien Chen Road, Chung Ho City, Taipei Hsian, Taman. R.O.C. - Tel: 886-2-223-6742, 886-2-222-9941 * Fax: 886-2-222-8955,886-2-222-1810 * Tlx: 31105 AGCTPE 
AOC INTERNATIONAL (USA) LTD, • 10991 N.W. Airworld Drive, Kansas City, UO 64153, U S A. • Tef: 816891-0066 * Fax: 016-891-7602 - Tlx: 299500 AOCIUR 
■ 770 Charcot Avenue, San Jose, CA 95131, U S A. * Tel: 406-954-0325 • Fax: 408-954-1041 
AOC INTERNATIONAL (GERMANY) * Richardslr 110,1000 Berlin 44 Germany TEL: 030-6069097 -8 FAX; 030-6869069 
AOC INTERNATIONAL (U,K.) * Enterprise House, 36 Hary St. Henley m Thames Gxon RG9 2AU UK TEL: 491-410961 FAX: 491-572497 


Circle 405 on inquiry Card, 
















i-Com 

Europe's Greatest BBS 


* The most economical way to access any BBS or 
modem in USA ($12/hr), 

* Unique on-line database of 15,000 BBS systems 
In USA, updated monthly, covers all Interests. 

* Cheap access via i-Com's own access points 
throughout Europe, 

* Over 30,000 shareware files, on-line games, 
Chat, SIGs, E-mail and much more. 

M urn here hip: SS/ftinnlh; Ckmried Sac vU l-Ckim tlfll: USA 3«e»: SIZ/Tr 

_ For information and to loin 

1. Call a number below. 

2 . Pres 'o' when connected and type “hcorn 1 

PIQ35B- sign up as 'NEW and tallow ttia instructions on the screen. 

Belgium 02-725 5060, 03-2263120 

France: D1-4E02 5500.01'4772 SOSO, 7-8470144 

Germany 0221-2101%, 069-6668131,08^3507662 

Italy: 02-6698 3004 

Nellterlands 020-6610094,010-4532002, 070-3475032 
Sweden 08-294782 * Denmark: 311B 6333 

Sw I izerland: Q1 ‘7309673,022-7829329 
UK: 081 -5667260 ,0232-234467, 0272^255392 

021-6326636,031-3132172, 0532-341338 

New sties continuously being added! 

i-Com, 4 Rue tfe &erWiuB & 33,1140 Brussels, &ftlytum 
Tel: +32 2215 7130 * Fax: +32 2215 8999 


Circle 426 on Inquiry Card, 


100% Increase 

in HARD DISK 
storage capacity 
(using software only) 
new version 2,5-* 

• Innovative on-line-data compression, 

• Doubles capacity of any hard disk. 

• Inexpensive solution for hard disk over 
crowding, 

•Works automatically and transparently. 

• 100% compatible with any software, 
applications or utilities 

•Supports DR DOS, MS DOS 5,0, 
Windows 3.0. 

Vertisoft Systems, Inc. 

1574 Coburg Road, Suite 288 
Eugene, OR 97401 USA 
ph: 503 744-1364 fax: 503 744-1365 

Distributor Inquiries Welcome 


Circle 447 orv Inquiry Card 
(RESELLERS: 448). 



Advertise your Computer 
Products in BYTE's International 
Advertising Section 

BYTE Magazine is unique in its 
ability to serve the needs of the 
Pan European microcomputer 
marketplace. 

For more information on 
advertising in B YTE, contact 
BYTE's London office. 

In the U.K„ call Roz Weyman at 
081 545 6269. 

McGraw-Hill Publications 
Wimbledon Bridge House 
One Hartfield Rd, 

W imbledon, London 5W19 3RU 
England 


INT ERNATIONAL RESOURCE GUI DE 


Twincom: 

Salcom Communication AB 

46-8-7552770 

fax: 46-8-7518658 

Circle 1248 on Inquiry Card, 


SWITZERLAND 


Ciprico, Inc.: 

Micro-System Technik AG 

41-1-4920355 

fax:41-1-4922055 

Circle 1221 on Inquiry Card, 

Data General Corp,: 

Data General AG 
41-1-2759111 
fax: 41-1-2713956 

Circle 1224 on Inquiry Card, 

Golden Triangle 
Computers, Inc.: 

Compute rWorks 
41-61-490990 
fax: 41-61-490939 
Circle 1227 on Inquiry Card, 

MicroNet Technology, Inc.: 
Dynabit AG 
41-42-643964 
fax:41-42-643948 

Circle 1229 on Inquiry Card. 

Optima Technology Corp.: 
AmExtra Ltd. 

41-72-423434 
fax: 41-72-423433 

Circle 1242 on Inquiry Card. 

Perceptive Solutions, Inc.: 
Ergosbop AG 
41-72-652760 
fax:41-72-651064 

Circle 1233 on Inquiry Card. 

Storage Dimensions, Inc.: 
Computer Peripheric AG 
41-56-849500 
fax: 41-56-834204 

Circle 1245 on Inquiry Card. 

Tricord Systems, Inc.: 

Ascom Elcoma AG 
41-1-7323535 
fax: 41-1-7307415 

Circle 1235 on Inquiry Card. 


TAIWAN 


Ciprico, Inc,: 

Dimension Computer Tech, 

886-2-5055134 

fax: 886-2-5015568 

Circle 1221 on Inquiry Card. 

Data General Corp.: 

Syspro Computer System 
Corp. 

886-2-7774289 
fax: 886-2-7528504 

Circle 1224 on Inquiry Card. 

MicroNet Technology, Inc,: 
Systems & Technology 
886-2-7064269 
fax: 886-2-7045562 

Circle 1229 on Inquiry Card. 

Percept]^ Solutions, Inc,: 

Advanced^Information 

Technology 

886-2-3259537 

fax: 886-2-7019884 

Circle 1233 on Inquiry Card. 

1776, Inc,: 

Stridemark 
886-2-7174518 
fax: 886-2-7174796 

Circle 1244 on Inquiry Card. 


THAILAND 


Data General Corp.: 
General Data Co. Ltd. 
66-2-2337962 
fax: 66-2-2367698 

Circle 1224 on Inquiry Card. 

MicroNet Technology, Inc.: 
SPV Business Center Co. 

Ltd. 

66-2-3934370 
fax: 66-2-3919804 

Circle 1229 on inquiry Card. 























INTERNATIONAL RESOURCE GUIDE 


TURKEY 


Data General Carp.: 

Biltek Computer Technology 
Industry and Trade Corp. 
90-41 354960 
fax: 90-41-352244 
Circle 1224 on Inquiry Card, 

Twincam; 

Login Software A.S. 
90-1-3439990 
fax: 90-1-3439991 

Circle 1248 on Inquiry Card, 


U Ml T E D 

ARAB EMIRATES 


Core International: 

Specialized Computer 
Systems 
971-2-346586 
fax: 971-2-346576 

Circle 1223 on Inquiry Card, 


Data General Corp,: 
Mideast Data Systems 
971-2-213000 
fax:971-2-213741 

Circle 1224 on Inquiry Card, 


U * K 


Advanced Logic Research * 
Inc,: 

Advanced Logic Research 

Ltd. 

44-635-521922 

fax:44-635-521844 

Circle 1236 on Inquiry Card. 

Ciprico, Inc.: 

Ciprico Ltd 
44-635-73666 
fax: 44-635-71996 

Circle T 221 on Inquiry Card. 


Compaq Computer Corp.; 
Compaq Computer Ltd. 
44-81-3323000 
fax: 44-81-3321961 

Circle 1060 on Inquiry Card. 

Core International: 

Core International Europe 

44-344-861776 

fax:44-344-861604 

Circle 1223 on Inquiry Card. 

Data General Corp.: 

Data General Ltd. 
44-81-7586000 
fax: 44-81-7586758 

Circle 1224 on Inquiry Card. 

Dell Computer Corp.; 

Dell Computer Corp. Ltd. 

44-344-860456 

fax:44-344-860187 

Circle 1225 on Inquiry Cord. 


Golden Triangle 
Computers, Inc.: 

Gomark 

44-71-7317930 

fax:44-71-7361215 

Circle 1227 on Inquiry Card, 

Legacy Storage Systems, 
Inc,: 

Westec Networking Ltd. 

44-889-567506 

fax: 44-889-562018 

Circle 1228 on Inquiry Card. 

MicroNet Technology, Inc,: 
CaLABCO House 
44-81-8420071 
fax:44-81-8457404 

Circle 1229 on Inquiry Card. 

Novell, Inc,: 

Novell U.K, Ltd. 
44-344-860400 
fax: 44-344-860353 

Circle 1061 on Inquiry Card, 


THERE ARE OTHER SOFTWARE PROTECTION WAYS 



T ake off the boxing-gloves and do not 
be worried because ELTRON is your 
partner against software piracy, 
EUTRON has a wide experience in the se¬ 
curity field and believes it is belter to win by 
intelligence instead of by force: we are ref¬ 
erring to the intelligence of SMARTKEY-II, 
a software protection intelligent key built 
against the unlawful software diffusion. 

Fitted between the PC and the printer. 
SMARTKEY-II is transparent to the nor¬ 
mal use of the parallel port and is easily in¬ 
stalled; a unique digital “signature” 
recognized by the software ena¬ 
bles it to work; it is possible 
to protect in few seconds 
EXE programs and source 
code ones as well. For these 
last ones SMARTKEY-II is 
supported by a lot of software 


drivers for many languages (i.e, BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CLIPPER, QUICK¬ 
SILVER, etc.) and Operating Systems (i.e. DOS, 
XENIX, UNIX, NOVELL network, etc.). 

Three SMARTKEY-II models are available: 


FX: with factory-programmed access codes 

PR: with user-programmable access codes and 
built-in memory 

EP: with user-programmable access codes, built- 
in memory and a purpose-built counter to high¬ 
light all accesses with the wrong password. 

Among the possible application of 
SMARTKEY-II we point out: 

— Modular software protection 
— Software rent 


— Confidential data encryption 
and decryption 

— Data bank access control 


Contact us for further information 
and to receive details of our very 
competitive prices. There is no limit 
to the minimum orders. 24h order 
processing and delivery time. 


WE WILL ATTEND 

SMAU MILAN FAIR 
October, 3-7 1991 


Circle 452 on Inquiry Card. 


Eutron s.r.l. - via Gandhi, 12 - 24048 Treviolo (BG) Italy - Tel, +39-35-690018 - Fax +39-35-692229 

AUGUST 1991 - BYTE 72IS-61 

















Fastest International Delivery 



§&)(B fflOOf® HrjjV] flte 


^ Guaranteed* Lowest Prices with FREE Professional Export Servites 


Aticom Super VGA Systems 


Aticom 216R 


286/16MHz.... . $ 1,270 

Desktop System 


Aticom333D- , _ _ 

386/33MHZ.. $ 3,180 

Cache System 


Aticom B33E - 

i860+i486/33MHz. 

SuperRISC System 


$ 8,990 


1MB RAM, 40 MB Hard Disk 
14" Super VGA Color Monitor 


4 MB FLAM with 64K Cache Memory 

100MB Hart* Disk 

14 H Super VGA Color Monitor 


SMB RAM, 300MB Hard Disk 
19" Dual Page Mono VGA-1280x1600 
Ideal for CAD/CAM Station 


| Aticom 320S - 

386/20MHZ. 

Desktop System 

* 2MB SAM. 40MB Hard Disk 
14‘Super VGA Color Monitor 


$ 1,790 


Aticom 433E - 

486/33MHZ. 

EISA Bus Cache System 


$ 5,945 


Aticom 425P - 


VGA Portable... ... $ 5,900 

mmmwz 


1 4MB RAM with 128K Cache Memory 
> 200MB Hard Disk * 14" Super VGA Color Monitor 


■ 4MB RAM with 12BK Cache Memory 
' 200MB Hard Disk * VGA Gas Plasma Display 




L-ell38SV3.il (100 User).$4,585 


Custom configurations are av< 


DESC. 

MODELS REF.P/M PRICE 

APPLE 




1MB Upgrade KH 

IUICXHX,Rua£E 1 5E/HG 

urn* 

$Bfl 

2MB Upgrade Kit 

Plus.SE 

M0219 

$95 

4MB Upgrade Kll 

n,IICX,HX,Plus.SE,S£/3Q 

MG2707 

$256 

4MB Upgrade Kll 

IIP 

MQ292LL/A 

1219 

1 MB Upgrade Kll 

LaserWriter WNTX 

MBQC6 

$09 

1MB Upgrade Board 

MAC Portable 

M024B 

ms 

4MB Bp Brd 

MAC LC 

m 

1306 

AST RESEARCH 



IMB Upgrade Kil 

Ptemlim 386/33 

500718-002 

$60 

2MB Upgrade Kil 

Premium VI/S38GSX, Bravo 

500510-002 

$129 

2MB Upgrade Kll 

Premium 4B6 

500718-004 

$179 

CANON 




1MB Bp Bid 

LBP-4 Laser 

S63-223U 

$189 

IMB Exp Brd 

1 MB Upgrade Boitd 

COMPAQ 

LBP-flJII Laser 

LBP-Bil Laser Primer 

S63-234Q . - 

$199 

S112 

■1MB Add-On Module 

3BS/20e.2Q.25&2&j2«e : 

113132-CO’ 

$200 

1MB Memory Exp 3rd 

2B6/2QS2& 

113644-001 

$159 

4 MB Memory bp 3rd 

386/2te&25e 

113545-QOl 

$359 

IMB Memory Exp Brd 

Portable 3B6 

107651-001 

1202 

4 MB Memory Module 

SLT/ZBfi 

110237-001 

$534 

4 MB Memory Module 

SLT/3BB 

118305-001 

S699 

2MB Memory Exp Brd 

W16 

lOBDtft-71-001 

$382 

8MB Memory Exp Brd 

388/16 OM 

10en,-Gv'/2-0Q1 

3394 

iNTFCeflQ 

Portable HI 

107003 001 

$35 

2MB Upgrade Kit 

Portable ill f 

107332 001 

$128 

2Mfl Memory Board 

LTE 236 

1170G1-OD2 

112125-002 

$179 

4MB Memory Board 

LTE 386S/20 

$1139 

2MB Memory Module 

30fi/33, mfiSfflffiZL 

115144-001 

$149 

BMB Memory Module 

Sys Pro & 486/25 

116501-001 

ms 

DATA GENERAL 



4M8 Board 

Avilon 

7WK 

$585 

SMB Board 

Avilon 

7012/K 

$1,157 

DEC 




4MB Exp Brd 

DEC 31DQ 

MS01AA 

$410 

BMB Exp Brd 

DEC 5000 

MS02AA 

$904 

4MB Exp Brd 

VAX 3100 

M542-AA 

$59B 

BMB Exp Brd 

VAX 3100 

MS42-KA 

$878 

BMB Exp Brd 

Micro V» 3000 Ser 

MS650AAM7621 

$1,073 

BMB Exp Brd 

VAX 2000 

m 

$1,105 






*" radverfseiprUe-tkeso, 


DELL 


EPSON 


EVEREX 


1MB Upgrade Board 
HMD Upgrade Bu 
4MB Upgrade Road 
2MB Upgrade Rowd 
3MB Upgrade Board 
4MB Upgrade Board 
■IMS Upgrade Board 
2M8 Upgrade Kll 
14MB Upgrade Kil 
4MB Upgrade KiJ 


HP/APOLLO 


4 MB Board 
5MB Board 


HP/1000 


4MB Board 
4MB Board 


HP/3000 


2MB Board 
8MB Board 


M MB Upgrade 


4MB Upgrafte 
4MB Ran Board 


IBM PS/2 


2MB Module 


□ELL 200.+220 

N/A 

$129 

0111310 

N/A 

$2S4 

DELL 33 MH? 

m 

$254 

iTftBBe 


$273 

11s,38E72O.306SX,386/25 

N/A 

$240 

EPL600D 

1BS40I 

$195 

206 Slap 12,16,20,386 

m 

$156 

386 Step 16,20,25 

N/A 

$294 

Tempo LX Notebook 

pwmsm 

$332 

VECTRA 



LaserJel H.IID 

H33443B 

$99 

lasatJel h.HO 

H33444B 

$139 

LaserJel H.ilO 

HsM b 

$229 

LaserJet m/liP 

H334758 

$139 

LaserJel Ill/ltP 

H33476B 

$192 

LaserJel 111/IIP 

H33477B 

$229 

Laser Jef IIISI 

C0265A 

$369 

Vectra QSy'IBS ES/12FC 

01354A 

1125 

Vrclra US/16S \mm 

D1542A 

$255 

Vndra Q5/ZD5 RS/ZSFC 

9 

D1642A 

$255 

DN3500.0N40DO.UIH4500 

m 

$999 

□N35DO,ON40QO.DN45QQ 

m 

$1899 

A400,600.700 

m 

$3,211 

A900 

N/A 

$4,394 

39.4X.5X 

N/A 

12,620 

925,905,949 

N/A 

15.493 

WORKSTATION 


200, 310.320 

N/A 

$1,996 

330.350,370 

98258A 

13,089 

332 

9B269B 

$1573 

400,425,433 

98229C 

$999 

PS/2,95XF 

6450902 

1195 

70/121,061 ,£01,55SX,G5SX 6450603 

169 

70.5OZ.55SX.65SX 

6450604 

$129 


somo 


DESC. 

MODELS REF.P/N 

PRIDE 

2MB Memory Module 

70/A21, AG 1,821 ,ES6l 

6450608 

$138 

2MB Memory Board 

00/111,311,121.321 

6450379 

1150 

4MB Memory Module 

55SX.65SX 

34F2933 

1329 

2-1 SMB Exp Card 

SQ.SVSD's. ,GG,555X,65SX 
1429 


6450609 

2-3MB Exp Card 

70,00 

6450605 

$398 

?MB Module 

Laptop -L40SX 

79F0399 

$356 

IBM RS/6000 WORKSTATION 


16MB Mixfule 

320/520/5311/730/930 

4010 

$2,015 

32MB Module 

32B/52Q/53Q/73O/930 

4033 

$4,322 

NEC 

1MB Memory Exp. Brd 

PowrMateSXPIui 

APC-H85GE 

$279 

4 Mb Upgrade Kil 

Prospeed 286,SX 

PC-21-22 

$569 

SMBUpflradaKi! 

PowerMac 386/255 

(JMT0-5202 

$492 

OKIDATA 

2MB Memory Brd 

OkrLiseMDO 

70014702 

$249 

2M0 Memory fled 

OkiLesif 000.020 

N/A 

$249 

SILICON GRAPHICS (IRIS SERIES) 

4MB Kll 

Personal 

K4C04A 

$442 

8MB Kll 

Pamir 4D/120.220,240,200 

H4C06X 

$962 

SUN 

4MB Qpliwf 

3A50,1BO,4^0.SPABC 

X104C.-G.-H.-Y 

$235 

4MB Option 

SPAflCSLC 

X105Z 

$360 

16M8 Option 

SPAflC4/60 

XneH.-Y.-W 

$099 

16MB Option 

4/UO 

X1160 

$1025 

BMB Option 

4/330,4/3/0 

XIOfiE 

1518 

TOSHIBA 

1 2MB Memory Card 

TlOOO/SE.XE 

PC14-PA8312U 

1233 

2MB Memory Kit 

71200X0 

PC13-PA&3QGU 

1149 

4MB Memory Kit 

Tzaoosx 

PC10-PA8314U 

1654 

12MB Memory Kit 

T31Q0E 

PC9-PA8341U 

1120 

2MB Memory Card 

T010Q/SX 

PC15-PA83O0U 

1143 

2MB Memory Kit 

T320Q/SX 

PC12-PA8307U 

1140 

4MB Memory Kit 

T320CVSX 

PC12-PA8309U 

1326 

2MB Memory Kil 

T5200 

PC10-PA8304U 

1140 

WYSE 

2MB 101 

WY-2116 

N/A 

$124 

4MB Kit 

WY-3225 

N/A 

$254 

ZENITH 

1MB Upgrade Kit 

Z386/20,25.33,33E 

ZA36TOME 

179 

2MB Upgrade Kit 

Z386SX 

Z-B05-T 

$139 

1MB Exp Brd 

TurboSport 3B6,3B6E 

ZA-3034-ME 

$207 


It you find 


i iow*r 


item 




, jusl pTOVide 


. Ail null 


pwthnse receipt 


to Wico, 





































Immediate Prodwt Availability 


WM) P0MDGD (JOB [L(M®sa 


Ex tensive Cus fomer Support • Export Li tensing Expertise 
Systems Peripherals Software 


Systems and Peripherals come with 
Manufacturer's Standard Warranty 


High Volume Bids Invited 


Call or fax i 
current prices on all 
your favorite 


Cirda 449 on Inquiry Card. 


.TM 


Member at the World 
Trade Centers 


Serving Worldwide Since 1985 

1300 Galaxy Way, Concord CA 94S20 USA 


APPLE/Mac 

SE-20/40MB.„. $2,054/2,363 

SE 30-40/80MB. $2,920/3.895 

IIC!-80/100MB. $5,453/5,762 

IHX-80/160MB. $7,805/8,536 

I magewriter... $435 

LaserWriter NT/IINT. $3,295/4,345 

Portable {40MB)‘2MB/4MB RAM...$3,186/3,266 

AST 

Bravo 386SX-40/120M8. $1,585/1,840 

Prem. 386/25-120/200MB.$3,485/4,285 

Executive Notebook 

286/12-20/40MB.$2,295/2,685 

386SX/20MHZ-40/60MB. $2,985/3,395 

COMPAQ 

DS286E 40/120MB.$1,785/2,050 

DS286N-1/40MB. $1,265/1,605 

DS 3B6S (16MHz) -20/40MB...$1,835/2,065 

OS 386S (20MHz) -60/120MB.$2,755/2.985 

DS 386/20E-40/100MB.$2,755/3,325 

OS 386/25E-60/120MB.$4,370/4,945 

OS 386/33-320/650MB. $7,360/8,625 

DS 386/33L-120/320MB. $5,859/7,189 

DS 486/25-120/320MB.$7,470/9,315 

DS 486/33L-320/650MB..SI 0.120/11,040 

Portables 

LTE 286-20/40MB.$2,475/4,429 

LIE 386S-(20MHz)-30/60MB.$3,905/4,429 


SLT 386-60/120MB... $4,795/5,235 

IBM PS/2 

M 30(286)-21/31 MB.$1,375/1,490 

M 50Z-31/61. $1,375/1,605 

M 55SX-60/120MB. $2,559/2,755 

M 60-40/70MB.$1,599/1,829 

M 65SX-120/320MB... $2,639/3,099 

M 70-61/121 MB..$3,329/3,559 

M 70-A61/121MB__ $4,595/4,825 

M 70-B61/B21.$5,745/6,089 

M 70-E61/120MB. CALL 

Port. P73-61/121 MB.. $4,279/4,595 

M 80-44/70MB. $3,279/3,675 

M80-111/300MB.$4,350/5.695 

M80-A61/A31.™. $6,615/8.275 

M 90-OJ5/OKD.$8,339/8,849 

M 95-OJ9/OKD. $9,719/11,149 

NEC 

P.M 386-25S/33E. $2,285/3,295 

B.M 386-33E/486-25E. $3,795/4,795 

Ultrallte 286F.$1,795 

TOSHIBA 

TtOOO/TIOOOSE.$655/1,030 

T100DXE /T1000LE. $1,495/1,665 

T1200HB/T1200XE. $1,099/2,065 

T1600-20/40MB. $2,275/2,485 

T2000SX-20/40MB. $3,345/3,805 

T3200SX-40/120MB........ $3,345/3,805 

T3200SXC-40MB. $5,595 

T5200C-200MB.. $6,665 

T5200-40/100MB.S4.365/4.59S 


Payment Terms: (In US Funds Only) 

• International Money Order • Certified Cashier's Check 


4000 + 

Popular Software Titles: 

The software you need at 
aggressively low prices. 

Software for MS Windows! 

Accounting and Tax Management 
Database Systems and Tools 
Spreadsheets and Add-ons 
Graphics 

Statistics and Modeling 

Project Management and Scheduling 

Communication and Terminal Emulation 

System / Memory Enhancement 

Programming Languages, DOSS Utilities 

Network 0/S and Applications 

OS/2 Applications and Tools 

XENIX O/S, Applications and Toots 

Productivity Tools 

OCR Software 

Utilities 

Network Utilities and Tools 
Professional Development 
Multi-Media 
Training 

[ YESf We carry Apple/Mac software 


(HARD DISK ^ 

CONNOR 

I CP 3104/CP 3204... $429/695 

MAXTOR 

[338MB/676MB.$1,318/1,999 

SEAGATE 

| ST 1480N/4766NV. $1,499/1,645 

ST 41200NV/41600NV,...$2,295/3,895 

ST 4384E/ ST 4767E..$1.295/1,895 

PRINTER 

EPSON 

FX1O0/FX1050. $363/450 

I L0510/LQ 850. $365/485 

I LG 1010/LQ 1050. $421/623 

LO 2250/LO 2550. $935/935 

I EPL 7000/7500.$937/2,295 

HP 

1 LaserJet IIP/lll... $949/1,599 

| LaserJet IIID/lliP.S2.495/CALL 

I PaintJet Color/XL_ $974/1,871 

IBM 

[ 4019 Laser Printer. $1,609 

NEC 

| Silentwriter M90/M290— ......... $1,795/2,095 

lOKIDATA 

1 320/321...$349/489 

1390/391. $499/659 

1 393/393C. $1,015/1,199 

1 OkiUser 820/840.$1,340/1.695 

PANASONIC 

| KX-P1092i/P1124. $332/279 

KX-P1180/P1191. $165/216 

KX-P1592/PI 595.. $228/411 

KX-P1624/PI 695. $412/414 

NETWORKS 

I NOVELL NetWare 

| Version 2.2-5/10 Users.....$585/1,395 

| Version 3.11-20/100 Users.$2,285/4,585 

Please call for current prices. 


Multi-User 

Versions 

Available 
























































































INTERNATIONAL RESOURCE GUIDE 



Optima Technology Corp.: 
Persona 
44-272-9611 
fax: 44-272-3535 

Circle 1242 on Inquiry Card. 

Perceptive Solutions, Inc*: 
Ideal Hardware Ltd. 
44-81-3901211 
fax: 44-81-3994382 

Circle 1233 on Inquiry Card. 

Procomp USA, Inc*: 

AM,D.S. 

44-71-3721917 
fax: 44-71-6257649 

Circle 1243 on Inquiry Card. 

Storage Dimensions, Inc,: 

Storage Dimensions U.K, 
Ltd, 

44-635-43913 
fax: 44-635-47493 

Circle 1245 on Inquiry Card. 


Sun Microsystems, Inc.: 
Sun Microsystems Ltd. 
44-276-20444 
fax:44-276-681519 

Circle 124 6 on Inquiry Card, 

Trellis Software, Inc.: 

Hoskyrs 
44-71-4342171 
fax: 44-71-4376223 

Circle 1247 on Inquiry Card. 

Tricord Systems, Inc*: 
Alter pic. 

44-41-2264211 
fax: 44-41-2218261 

Circle 1235 on Inquiry Card, 


VENEZUELA 


Advanced Logic Research, 
Inc*: 

Codata/Mac-Pool 

58-61-917103 

fax:58-61-914944 

Circle 1236 on Inquiry Card, 


Data General Corp*: 

Data General C,A, 
58-2-263-0033 
fax: 58-2-262-1692 

Circle 1224 on Inquiry Cord. 


YUGOSLAVIA 


Perceptive Solutions, Inc.: 
CC&T 

38-61-372809 
fax: 38-61-372809 

Circle 1233 on Inquiry Card. 


ZAIRE 


Data General Corp.: 
Inforindus 
243-12-27615 
fax: 243-12-28834 

Circle 1224 on inquiry Card. 


ZIMBABWE 


Data General Corp.: 

C,F, Tulley Associates Pvt, 
Ltd, 

263-4-739944 
fax: 263-4-702883 

Circle 1224 on Inquiry Card, 


Inclusion in the resource 
guide should not be taken as a 
BYTE endorsement or recom¬ 
mendation , Likewise, omission 
from the guide should not be 
taken negatively The informa¬ 
tion here was believed to be 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions r errors , or 
changes that occur after 
compilation of the guide. 


BYTE BACK ISSUES FOR SALE 



Issues 

Available 


Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13,50 

United Kingdom £ 5.25 France FFr 54.50 

West Germany DM 16.50 Sweden SEK 56.50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, do Dynamic Graphics International, 

P.O. Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Ca rdtt __ 

Exp. Date _____ 

Signature_ 


Name _ 

Address _ _ _ 

Postcode _____ City_ 

Country_ _ _ _ _ _ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 


72IS-64 BYTE* AUGUST 1991 






















































Vour PC con Double os on HP9000 


ransEra’s HTBasic is a state-of-the-art 
language which gives you scientific/ 
engineering features to turn your PC 
into an HP 9000 Series 200/300 BASIC 
Workstation- With HTBasic you can 
have features such as data acquisition and 
IEEE-488/RS-232 instrument control syntax, 
COMPLEX arithmetic, matrix mathematics, 
complete HP-style graphics, a comprehensive on-line help facility, and more—all on your PC. 
Run your HP BASIC programs in the DOS environment with TransEra’s HTBasic. 

For information. 



Call us today at (801) 224-6550 
or fax us a request at (801) 224-0355 


HTBasic from 


TR£. 


The Worldwide Leader in DATA PROTECTION 
Offers These Five Exciting Products 


Please tell us which of our products you are interested in: 

FileLock. Protecting sensitive data from unauthorized access. □ 

IceLock, Piracy Protection. □ 

PowerWatch. Complete Hardware & Software Protection During Power Failure. □ 

SAFEPOWER, The Total Power Solution. □ 

Tracker. Personal Contact Management System...NEVER LOSE ANOTHER CLIENT. □ 
CD Send literature CD Have a salesperson call I plan to buy: CD now CD 3-6 months 

FOR IMMEDIATE SERVICE CALL 914-623-1630 or FAX 914-623-7180 


NAME 

TITLE 



COMPANY NAME 

ADDRESS 

CITY 

CODE 


COUNTRY 

PHONE( ) 

FAX ( 

) 



a pa Reasonable Solutions'User-Supported Collection of m A 

3wL« GREAT SOFTWARE 4R?, 


! DISK 
10 disks or more 

BUSINESS/HOME 
C Amyl First Primer (1717) - Great programs for kids! (Ages 4-8 years) (CGA) 
D AsEasyAs 40P (3415) -Great Lotus 1-2-3 done 
G Automeno 4.7 (3515) - The most popular menuing program in the world' 

□ Banner A Sign Makers (3215) - Make banners and signs for aO occasions. 

S UUim«a (T " * ■ - * -- 


for IBM PC’s and Compatibles 


DISK 
1 to 9 disks 


MICROSOFT WINDOWS 3.0 

Note: These disks require Microsoft Windows 3.0 


□ Best DOS Utilities (2 disks) (3520) Our tavonte DOS utilities on two disks 

□ Brother's Keeper 4.5 (3 dim) (3120) - ExcsMant genealogy/lamdy tree program 

□ DOS Learning System (1417) - Learn how to use OOS wtth the superb program 

□ Express Check 4.07 (2 disks) (1110) - A checkbook manager tor borne or office 
D FonttGen/FormFIII (2 disks) (3240) - Create and/or fill out any term ei a flesh 

□ Home Inventory 40 (3137) - Keeps track of everything you own 

□ Lotus Learning System (2 disks) (1420) - Learn Lotus 123 2.0 easily and quickly 

□ Mealmaster 6.14 (2 disks) (3160) -Complete reape filer Comes with 450+ recipes □ Toolbook Tutor (2 disks) 


rj(2d 
(2 dh 
1(313 

ig System (2 disks) (1 
L14 (2 disks) (3160) - 

□ Mr. Label 50 (3235) - A powerful and versatile labeling program G Utilities lor Windows (4 disks) (4510) -40+ essentia' utilities tor Windows 

G Hemes A Dstii 401 (2 disks) (3140) - Great personal information manager (HD) C Wallpaper for Windows VW. 1 (4 disks) (4520)-75+ different backgrounds tor Windows. 

□ Online Bible 50 (14 Disks) (3170) - Entire KJV Bible. Greek/Hebrew lexicon etc. (HO) □ Will paper lor Windows Vol. 2 (4 disks) (4820) -75+ different backgrounds tor Windows 

G SR-Into 3.14 (2 disks) (1360)— ExceSent dBase compatible database (HO) CLIP ART* PCX format 

H ~ T *L uttimate °° S tutonai Evw ythmg ajout DOS and more' No(e ^ be used with WordPerfect. Windows. Pagemaker Ventura Publisher 

S 15^ * ,mpfwe *5? eas1 ^ • 1°"*^ and any other program that can read Pa (PC-Pwntficush) files 

□ Vaccines A Virus Killers (3827) - Protect your system from over 200 viruses! D cp M: A Dingbats (2617) U Clip Aft: Fomlly (3 disks) (2650) 

C Clip Art: Business (2 disks) (2830) □ Clip Ait Headliats (2 disks) (2670) 

G Clip Art: Church (2615) U Clip Ait: Misc. (4 disks) (T“ 

□ Clip Aft: Education (2 disks) (2640) □ Clip Art: Sports (2 disks) C 

GAMES 

O Arcade Games 1 (1811) -Fusion (Tetris variation), PacMan Hopper, Janitor Joe and morel 

□ Arcade Games 2 (1812) -Double Blocks (tons vanadon), QBert. Breakout. Beast and more! 
O ElfJ Cheu 109 (2425) - Very good chess game that beat Chessmaster 20001 
G Kids' Games (2317) - Fun and entertaining games for the 12 and under set 
D Strategy Games 1 (2461) -Risk. Othefto Nyet (tons clone) and others. (CGA) 

(CQA) - Require* Color Graphic Adapter (HD) - Requires Hard Olak 


H Active Lite 16 tor Windows (4536) -Great personal information manager and scheduler* 

□ Almanac 101 lor Windows (4535)-The ultimate calendar tot Windows' 

□ Checkbook Managers lor Windows (4559) -too programs to manage your checkbook! 

□ Command Poet 70M (4537)-File manager & menu system Easily customized' 

□ Garnet ler Windows 1 (4591) - tOotz. Wornttfer. Aimoids. Lunar Lander. Chess and more 1 
n Games lor Windows 2 (4592)-Space Walls. Hexlrts. Mines, Tic Tac Toe and more! 

□ Hyperdlsk 4.11 (4539) Make Windows (and other programs) nm 2-10 times fasten 

□ Icons 6 Icon Editors (4 disks) (4560) - Over 2200 icons and 3 icon aditois to create mots! 
J Screen Savers hx Windows (4615) - Five different screen savers tor Windows* 

_1 Toolbook Programs (2 disks) (4540) - Appicabons & utiftes for the Windows toolbook 


)) -Learn hew to use the Windows toolbook 


- Protect your system from over 200 viruses! 

WORDPERFECT 

□ WordPerfect 51 Learning System (3 disks) (4230) - Leam WP 51 easily 

□ WordPerfect 51 Macros (2 disks) (4220)-100+ macros for WP 51 

□ WordPerfect 50/51 Tools (2 disks) (3750) -17+ utifebes lor WP 5451 

□ WordPerfect Art/Graphlcs Vol 1 (2 disks) (3710) - '00+ graptecs tor WP 5CV51 

□ WordPerfect Arl/Graphics VW 2 (2 disks) (3770) -100+ grapfecs tor WP 5£V5t 

□ WordPerfect Art/Graphlcs VW. 3 (2 disks) (3711) -100+ grapOcs tor WP 545 1 

C WordPerfect Art/Graphics VW. 4 (2 disks) (3790) -100+ graph** tor WP 5(V51 

D PC-Draft 11 A III (2 ditto) (3760) - Create art & graphics tor WP 5451 

Please send me « FREE: □ IBM Software Catalog 


Call toll free 800-876-3475 or 503-776-5777 (Fax 503-773-7803) or send this card. 


















Please rush additional information on HTBasic to: 
Name: , _ ___ 

Address:___ 


oy 

(Bi 

t 

CD 


Country: 

Tfefc_ 


AUSTRALJVNEW 1 ZEALAND 

Kingdom Ptv Ltd. 
Tel:bl245t8131 

DENMARK/NORWAY 

Dan Surveys A/5 

M 45 n 150 111 

ENGLAND 

Lyons Instrument LTD 
1H: 44 992 467161 
Workstation Source 
T& 44 62875252 
FINLAND 

FlneroTtat Itetmis 
Tel: 558075951 

FRANCE 

Allis Infoimatlaue 
Tfel 69074142 

Sedasts 

Tel: 33 9841 7090 


GERMANY/AUSTRIA 

Tech Soft 

M 49 30 401 9002 

ITALY 

Prisma Corporation 
FAX: 39 51634504 2 


International Trading Devices ETD 
M 3927490749 

NETHEfUANWBELGILW 

LUXEMBOURG 

Seatronies B r V, 


M3123 314192 

SWEDEN 

Svstec System Techi 
Tel; 46 13 110140 


SWITZERLAND 

N iederer Electronics 
Fax: 41 713145 64 


Orbaifix AC 
TeL 41-655-28949 


I 


CD 


PLACE 

POSTAGE 

HERE 


3707 North Canyon Road 
Provo, Utah 84604-9923 
U.S.A 
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Ltd. 


43 ARGOW PLACE 
NANUET, NY 10954 
U.S.A. 


*3613 


Name_____ 

Company_ _ ____ 

Address___ 

City l Country f Code___ 

Phon#^_____ 

Disk Size: D5W O 3%' (add $1 per disk) 

No disks___-1_ 

Shipping and handling A d%OQ 

intemaiJofia] Air Mall (outside U-& $4M) $___ 

TOTAL ORDER * 

Method ol payment 

□ Visa □ MasterCard □ # Check enclosed 

Card No__ 

Exp Date^_.Signature___ 

To order tend this cant or call us In the USA at: 

503*776-5777, Fax 503-773-7B03. 

We actepl Visa, MasterCard, £ Check (on a US. bank) 
or Money Order (In U.S. S). Ho Eurocheques. 


PLACE 

POSTAGE 

HERE 



Reasonable Solutions 

TNT Mailfast 

FRG/BOS/700251/MOl 

PjO. Box 66 

Hounslow 

TW5 9RT 

England 


LOWEST PRICES 

SAME OAT SHIPPING * LATEST VERSIONS 
ALL PROGRAMS COME WITH INSTRUCTIONS ON DISK 

UNCONDITIONAL MONEY-BACK GUARANTEE 


Use These Postcards for Fast Response 
































Instrumentation Solutions 

for Engineers and Scientists 


Elements of Your Measurement System 


DATA ANALYSIS 

DSP 
Statistics 
Curve Fitting 
Array Oporailon* 



DATA PRESENTATION | 

Fite tO 
Strip Charts 
2D Plots 

Hardcopy Output 


JEEE-jee and Vxibus Cornrol ^ 
AcquiBtllcn and Analysis 


I Software Products 


Hardware and Software Products 


PC, PS/2, Macintosh, and workstations 

Interface boards and cables 

Signal conditioning and accessories 

Software libraries for BASIC, FORTRAN, C, and Pascal 

Lab VIEW, Lab Windows, Measure application software 



P 


ff NATIONAL 

kt INCTRIIMEI 



488 pages __ _ 

rb* software u oh tmtrwment® For y 0ur f ree catalog, return this card or call 

(512) 794-0100* (800) IEEE-488 (U.S. and Canada) 


Application tutorials and specifications for hundreds of the leading hardware and software products 


I 



Programmer’s Shareware 


Order Line 203/746-6372 Fax 203/746-1894 



Hot New Shareware 

□ 4-DG5 Improved DOS CflMMAMO.COM replacement (A MUST 1WEI) 

Q **" 

□ Darnel C Cympitr [Lflt&)Fufl C Cwnpilat, Linker, Assembler! First ttitt C compiler 

□ task Switcher (111401Load U P 10 9 proQtams at once and switch between mom 
wllfi a tSvstrDhftl Era item & Welt documented 

□ TOP Vt 1 (UT41) Store twice (or moral) as much on a single diskl 

□ V0E Wtorfl Processor (WP26l PC ' Ma 3 ^ "This may be the finest piece at word 

_ processing code aver WKnnr Only 4QK. great dacumanlalioft 

□ Smart Disassembler cade to dele, screen or printer witti labels 

anti oummeris. Fuff assembly source to disassembler 

□ Compile/ Tutorial rLWl^am all about writing your own com pilar with esttenslve 
tufonaf Thai curitslhs lull C and Turtle Pascal Source. 


Language Sets 


. Ion assembler librei 
complete source in as$er 


-arv [LA2SJ^ mtKt ^ assembly programming! In- 
imbierF AHo complete flbtfog point math library 

with source. 

□ AflBJUJSjfi iLAQPJLAtta 2 DeteL^ 11 MaCro Asseroblar/SynibcNc Debugger. Fasit 

□ Turbo C Tutorial (DSmCOo 2 Disks) Leant C! Extensa lessons with owr 60 ex¬ 
ample programs A complele course in the C Language. 

Me ™ 8 ' “■ E " 


FREE 80 pg. Catalog 


Each disk in ihese sm n. compressed with ever 7MK uf utilities. uwfelEs. libraries.. 
si wwdmrtfig support etc, All include uncessery (tocumemstion and most 


JmIu? rnSKflVics! 1 ^ loots, ISAM. 4 STter l| 

□ (CLI612) tt PACKED diskf/ 7 - 5 rnagabytes). all ft* aftave plus a huge 2 
Horary. ZfP cofflprtsSml wth sourcE, Sirram Editor. Head Pwturt riies-more-tas 

□ fGLIBffi) 25 WCffiO dlsh^ 13 ^ aJI ^ P |ws 1ujl ^m wim SCrtiup, 

tomplifif editor Srfffi SflDrtc, 375 hmctlnn library and sombs morar—$65 

U MSfMT} 7 PACKEDdisks'f 1 - 5 nie a) 0,05 ^ilnes. Crttici] error. Cammunlcafions 
sW mafcras, aver*i2tri(t*rfes with hill sauce, and much, much mone!-&& 

□ (ASEMIZ112 tWCKED dlifca^ ^ a 1t1e abaw P* U6 hli W Om- 

jMefe editor wfsoun-e, EffutitSn VGA routines, owr 35b udUrtMis^taS 

a 
u 


n 7 RACKED dhte*** to* Turbo Pascal’, /feign fraiflitsi buy. E 
rouw EUppOrt, 0THEE IBes, Windows. Modem Mora—$25 

meg), all bt the above plus. Menu builder. Crass Fbd 
ties, IDO'S oi flies Much iFiaral-Wfi 

□ (DBASE) 7 PACKED disks msoJ lQf 0ljl|v Clones). Fin damaged Hies 
points satot mwwBsrrnenu bars, doans ml applicariDiis. Much more-$25 

Ul (BASiO SiMKEDuW 3 ^ ^ Huge library (123 luntUpne) ‘boince 

menus. BASICTd ObMiflwirtar. BTrt» files Much, much marel-SSO 

LJ (PHDUJ) 5 PACKED dtoks^ ^ TuflM ^rOlQO”—S2Q 

□ (UTILS) 7 PACKED dinks ^ l!W£i:i 0,11M be3t 1111111,65 around—S25 

LI (VVP5) 7 RACKED tfesks^^ n,s °^ UHHIlea. Menus & Fonts. HUGEI—$30 


OUR DOMPLETE 321 DISK UBftARYI Everything on Hu card nnd much, much moral Qnfy $650 POSTPAIDI 



Yes ? Please enter my subscription 
to Object Magazine at the following 
term: 1 Year (6 Issues). 

□ Individual JS53 

□ Institutional $83 EIHZ 


Object Magazine 


Object Magazine is the first publication devoted 
exclusively to identifying, articulating, and advising readers on 
real-world object development projects. It is written both for 
experienced users and newcomers to the language. 
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JERRY 

POURNELLE 


On the Road Again 


T his time, we’re headed for Flagstaff for the 
meeting of the advisory board of the Lowell Ob¬ 
servatory. This gives me a good opportunity to 
test a new notebook: I’m writing this column on 
a Panasonic Business Partner CF-270, which is 
a lightweight, no-frills 286 notebook computer with a 
20-megabyte hard disk drive and a 3 Vi-inch floppy disk 
drive. The battery pack is removable, and, unlike the 
Zenith machines, the power input does not plug into the 
battery, meaning that you could change batteries, or op¬ 
erate without a battery, without needing to turn off the 
machine. 

Alas, there’s no handle on this. The Business Part¬ 
ner is lighter than most notebooks, but I’d still prefer a 
foldout handle, like the one on the Zenith Minisport. 
One thing they did well: there’s no warning beep-beep 
if you close the machine and leave it on. Instead, the 
power and battery lights are outside on top, where 
they’re visible with the lid closed. Certainly makes 
sense. 

Conditions right now couldn’t be worse for a note¬ 
book: it’s 5:00 in the afternoon on the Arizona desert. 
The sun is bright and low, so that even with the backlit 
screen turned to its brightest, it’s very hard to see. The 
Business Partner has several video modes, and I’ve 
tried them all: bilevel color (I’m not quite sure what that 
means on a blue supertwist screen) is the best, and it’s 
still hard to see. Hard, but not impossible. 

Many machines, including the Texas Instruments/ 
Sharp notebooks, would be completely unusable under 
these conditions. The only portable I have found that is 
always comfortably visible is the Zenith Supersport 
SX. I’ve worked with it in the desert before. Alas, it’s 
very heavy for laptop use in a car. The Minisport 
(which is an XT) also has a screen usable in any light 
conditions I have found, including the beach at high 
noon. 

There’s a problem with the Business Partner’s cur¬ 
sor: it’s hard to locate in text. My normal practice with 
laptops is to load in SkiSoft’s No-Squint, a tiny TSR 
program that not only slows the cursor blink rate, but 
also turns it into a solid blob rather than a mere under- 
bar. Alas, with the Business Partner, No-Squint 
doesn’t really work: it slows the blink rate, but instead 
of a blob I get a vertical line. It’s better with No-Squint 
than without it, but just barely. 

I’m also running IBMFIX. Panasonic has put the 
Caps Lock key to the left of the A key. IBMFIX is a 
sm&ll freeware TSR that swaps Caps Lock down to the 



space bar area and puts the Control key to the left of the 
A key, where God intended it to be. While we’re on the 
subject of the A key, the letter a on the Business Part¬ 
ner’s screen isn’t like that on any other machine I’ve 
seen; in bad light conditions, it’s nearly indistinguish¬ 
able from the o. The descenders (e.g., g) aren’t very 
pretty, either. 

None of these are fatal defects. I can see the screen, 
even in these horrible light 
conditions, and No-Squint 
lets me find the cursor. The 
keyboard is compact but 
clearly good enough, and the 
key layout is reasonable for a 
portable. It’s also quiet, ex¬ 
cept that when I release the 
space bar it makes a pretty 
loud clatter; they ought to do 
something about that because 
it’s loud enough to disturb 
meetings, and a notebook ma¬ 
chine shouldn’t do that. 

In a word, the Panasonic 
Business Partner is another 
machine that’s good enough. 

It’s very fast and light, and it 
has what you’ll need in a ge¬ 
neric notebook machine. The 
model they sent me doesn’t 
have a modem, but there’s a 
place for one. It’s heavier 
than the Toshiba T1000, but 
it has a hard disk drive; it’s 
heavier than the Minisport, 
but it has a floppy disk drive. 

I’ve never lost anything I 
wrote on the Minisport (or in¬ 
deed any laptop except the 
Z88), but I remain paranoid. 

To me, text isn’t safe unless it 
has been saved onto a floppy 
disk as well as into the portable’s memory, whether 
hard disk or “memory disk’’; and I’m willing to carry 
the extra weight of a floppy disk drive. 

The Business Partner’s keyboard is at least as good 
as Zenith’s. If I had to carry just one machine, I 
wouldn’t be sorry to have this. On the other hand, when 
we get to Flagstaff, I’ll be happy enough to set up the 
Supersport SX and work on it in the hotel room—but 


Jerry takes a new 
computer out where the 
sun shines and upgrades 
his hard disk drive 
controller card 
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Circle 38 on Inquiry Card (RESELLERS: 39). 


Countries of The World 

The Ultimate International Reference 

Multimedia edition ■ includes: the full text 
of T06 country study books, color maps by 
Hammond, Inc. national anthems (sound)!, 
flags & more... includes historical setting, society, 

I environment, economy, business state, eic. S495 

Pioneer CD-ROM 6 Pak 

6 discs bundled together for only $395 

i • U.S, History on CD-ROM • Countries of the World 
; ■ Sherlock Hotmes * Shakespeare 
; • Birds of America * Software Potpourri 

; Six Pack & Minichanger (Save over $1000) $1489 

U.S. History on CD-ROM 

i Winner 1991 OP A Best Educational Product 
i Includes the full text of 107 U.S, History 
! books with 1,000 images, tables & maps I 

; Microsoft Windows 3 compatible.'Special 
! with $50 publisher's rebate - final cost only $349 


CD-ROM BUNDLES ! 

Get The Philips CM-50 Drive ft Any 5 
Of These Discs! Only $597 Save up to$1200 
Add $100 for NEC CDR-36 Kit. $400 For l-Stachfl 1700 Kit 
Microsoft Bookshelf oil time be*i wil&r 
U.S. History on CO-ROM full textoflO? books 
Illustrated Encyclopedia 21 volumes, VGA 
CIA World Fact Book Non ciaaalflod Info 
Golden immortal mulit media game 
Between Heaven & Hell crachcal/p&rverso 
Sherlock Holmes on Disc 221 Baker St. tans 
Shakespeare on Disc *campisai works' 
Software Potpourri • Bible * Movie Potobose 


CD-ROM Drives (ready to run) 

Denon DRQ-253 Drive SCSI. bum n speaker sale Con 
: Hitachi 1700$ k It (fastest drive) { i /SOS - $M9> $ 799 

Also: Pioneer Minichanger, Chinan, CDT, Todd, NEC, 
WORM A Era&oble drives, m-stock al besl price ■ Call I 

Multimedia Titles 

Desert Storm the full siory from Tims nrx^jaiine - Mac 539 
Mixed Up Mother Goose fun* educaljonal disc 59 
CIA World Foot Book for iniemanonai ’business 99 

Santo Fe or Golden Immortal gomes 99 

The Orient iiiurtrated Inieiaeiive tour' • Woe 249 

Sherlock Holmes or Shakespeare ^ampteaf Call 
G relief s Encyclopedia '21 volumes. VGA p^rurDs Call 
Not Geographic / IBM Mammals pic lures & rexi Call 
Compton s Multi-Media Encyclopedia 895 

libraries / Science / Business 

Movie Directory Database/Softwore Potpourri 569 j 
Between Heaven A Hell II even stranger Sale $79 j 
Magazine Rock educaiionqifonreftalnir*g 69 i 

C Library or Ada or Shareware Grab Bag &9 j 
Time Compact Almanac current events lflS i 

McGraw-Hill Rel. Sal 100.000 Kama, 7,300 articles 245 j 
Speed Dial entire U.S Yellow Pages on one disc 309 j 
Mlc rosaf I Bookshelf! ■arseeng CD-ROM dec Beit Price j 
Oxford Textbook of Medicine general reference 595 j 
Business Llsls on Disc desktop marketing 79$ i 

PC-Slg Library new edition, version 9 Co# j 

Oxloid English Dictionary over zso.oao heodwofdsi es9 ; 
Telephone Directory East or west 99$ i 

CDTV Titles Colt j 

■ MORE! Over 300 different titles available ' ! 

Money back guarantee Free tech support 
CALL - Bureau On-Line CD-ROM Library, 

FREE access to 12 dIffereni CD-ROM Discs 


£®s WP! m 

tv £} Ovemtte 

Bureau of &<*** s 
^Electronic Publishing, Inc.p 

Dept. P. Ml Mew Road. Parsippany. NJ 07054 = 


CALL: 800-828-4766ordks 

201-386-2700 information 
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I’m sure glad I don't have to hold that 
heavy sucker on my lap while Roberta 
drives! 

Not Broke, But... 

I suppose there are other hard disk drive 
controller companies, but for the past 
few years, the two that have interested 
me most have been Perceptive Solutions, 
Inc. (PSI) and Distributed Processing 
Technology (DPT), both of which make 
caching controllers for SCSI and ESDI 
hard disk drives. Each company uses an 
on-board CPU, and each has its own 
form of disk caching. 

Both of these companies deliver prod¬ 
ucts that work. DPT is a larger company 
than PSI and has more extensive re¬ 
sources. They also charge more, and 
their on-board memory is on their own 
proprietary boards rather than regular 
SIMMs, as PSI uses. DPT and PSI are se¬ 
rious rivals in terms of performance. 

For the past several years, my main 
system—the one l write nearly all my 
books and columns with—has been a 
Cheetah 386/25 with a DPT controller 
and a Priam 330-MB ESDI hard disk 
drive. That system has been in continu¬ 
ous use, being turned off only for instal¬ 
lation of new boards or if I’m going off on 
a trip. While there are many faster sys¬ 
tems in the house, the Cheetah 386/25 
has been plenty good enough, the DPT 
controller has performed splendidly, and 
I*ve had very little trouble with the sys¬ 
tem—as you'd expect, since I make my 
living with it. 

However, the Cheetah 486/25 came 
with a PSI controller, and the combina¬ 
tion was a great deal faster than the older 
Cheetah 386/25/DPT had been; not sur¬ 
prising, given that one was a great deal 
newer than the other, and a 486 is more 
efficient than a 386 anyway. Still, my in¬ 
tention was to check out a DPT controller 
with the Cheetah 486/25; alas, DPT kept 
sending me ESDI controllers, but the 
hard disk drive I want to use it with on the 
486 is a Siemens 800-MB drive, which is 
a SCSI system. I do have a DPT noncach¬ 
ing SCSI controller, which works fine 
but, of course, isn't anything like as fast 
as the caching systems. 

One day. I'll get things straightened 
out to have a fair test, but I already know 
that both DPT and PSI performance is 
plenty good; and I’m not really inter¬ 
ested in fine-detail benchmarks. That's 
for the BYTE Lab. 

Then when Cheetah's Larry Aldridge 
put together my test copy of the Cheetah 
486/33, he used a PSI controller. Fi¬ 
nally, PSI wanted to demonstrate their 
newest controllers, both ESDI and SCSI, 


and in particular to demonstrate mirror¬ 
ing. Mirroring involves two hard disks: 
every write operation is done to both of 
them, with the result that you have an 
automatic backup at all times. The no¬ 
tion was to install a mirroring system on 
my main machine, the Cheetah 386/25; 
and that was just attractive enough that I 
overcame my reluctance to mess with a 
working machine* The result was that 
Warren Lee, vice president for R&D at 
PSI, got an appointment to come to 
Chaos Manor to do the installation. 

Preparations 

The prospect of changing the hard disk 
drive and controller on the machine I 
write with was a bit daunting; still, I 
didn't see how any disaster could come of 
it. At the moment, Chaos Manor is awash 
with machines, any one of which would 
be good enough as my main machine. 
There are two Cheetah 486s: one, the 
486/33, is still in the experimental setup 
stage, but it's certainly reliable enough 
for my usual work; and there's always 
the older Cheetah 486/25. In addition, 
there's one Arche Legacy 386/33 that's 
very solid and an Arche 486 that we've 
had long enough to have confidence in. 
And if those weren't enough, there are a 
few older machines, including a Zenith 
Z-386/25 that's rock solid. 

Clearly, some of those machines have 
to go back, if for no other reason than to 
make room. But any one of them would 
let me do everything that I do on my main 
system. 

First things first, then: make backups 
of everything on the Cheetah 386/25. 
Doing that ought to be simple enough: 
for years, Fve been doing XCGPY *.# 
/ s/m onto the Maximum Storage APX- 
4200 WORM (write once, read many 
times) drive that's part of the Cheetah 
386/25 system. I not only have all my 
current files copied onto a WORM car¬ 
tridge, I have older versions of every¬ 
thing as well, since when you copy over a 
WORM file you don't actually overwrite 
anything and the previous file is retriev¬ 
able. Furthermore, WORM disk files are 
essentially eternal; at least, no one has 
seen any deterioration of WORM disks in 
the past decade. 

There's only one problem with my 
WORM files: I filled up a WORM car¬ 
tridge some time ago, and since I have 
been copying with the /m parameter 
(meaning that it copies only files that 
have been written to since the last /m 
copy was made), I don't have all of the 
250 MB on the new cartridge. 

It would be possible to copy all the 
stuff off the older WORM cartridge and 
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EverytMng Yhi Ever VC&nted In UNIX. 

And Less. WS* 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual clone of UNIX. 
But it was developed independendy 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more, Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER. FASTER.. .BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, leam it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 
thelBM-PC/AT Operation's 
and compatible XENIX 286, 
286 or 386 Version 13.2 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

100.3 sec 

Price 

J99.95 

$1495.00 


*Byte Execl benchmark, 1000 iterations on 20 MHZ 386. 

Hardware requirements: L2 meg 5V4* or L4 meg 3VS" floppy; and 
hard disk. Does not run on MicroChannel machines. 


EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark Williams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking 7 
can’t believe it’s not UNIX! ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

“...(Coherent) may be the best thing 

that has happened to UNIX yet.” 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as dose as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100... I don’t see how you can 
go wrong with Coherent.” 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE. SUPPORT 

AND A 60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELEASE 3.1 
NOW WITH... 

-elvis: vi editor clone 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 20,000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, 1L 60062 

’Plus shipping and handling. Coherent is a trademark of Mark 
Williams Company. UNIX is a trademark of AT&T. XENIX is a 
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then overwrite with the files from the 
newer one, thus assuring that I restored 
everything to the way it was before we 
started. But that did seem like a lot of 
work. Time to think of something more 
ingenious. 

As I reported last month, we have the 
Pioneer optical read/write disk drive 
connected to the Arche Legacy 486/33. 
The drive is in a SCSI daisy chain with 
Pioneer’s Minichanger CD-ROM drive, 
with both controlled by a Corel SCSI con¬ 
troller. It all works fine. So, I thought, 
why not make use of the Pioneer optical 
read/write disk system? That way, I 
could put everything from the Cheetah 
386/25 onto one Pioneer cartridge, and if 
anything went wrong. I’d have my reli¬ 
able Maximum Storage WORM car¬ 
tridges as well. 

In fact, thought I, while I’m at it, I’ll 
also make a Pioneer WORM cartridge, 
thus having yet another backup of the 
system. 

First, though, I decided to make a 
copy on floppy disk of the very latest 
stuff I’d done on The Moat Around Mur- 
cheson ’s Eye, the novel Larry Niven and 
I are currently working on. That way. I’d 


be able to not only copy it onto the ma¬ 
chine Niven works with, but also let him 
take a copy home. 

Interlude: Clean That Machine 

I couldn’t make a floppy disk copy. I got 
44 Drive Not Ready” errors. Retries did 
no good at all. I quit Desqview. That 
didn’t do it. Reset the machine. No joy. 
Got out MicroClean’s head-cleaning kit 
and tried that. Nope. Then I opened the 
machine and looked into the floppy disk 
drive—where I discovered an enormous 
fuzz ball, perfectly placed so that the 
disk head couldn’t seek back to the home 
position. I removed that with forceps. I 
got out the compressed air can that comes 
with the MicroClean kit and blew out 
dust and grime from every cranny of the 
drive. 

Now the drive worked, but the ma¬ 
chine didn’t want to boot. Shake the 
boards a bit, move the cables around, and 
eventually all is well, including the flop¬ 
py disk drive. 

Backing Up 

Next thing then, I got out an Inmac blue 
25-pin cable, connected one end to the 


printer port of the 386/25, connected the 
other end to a sex changer, and con¬ 
nected that to one of the new LapLink III 
“designer” parallel cables. This put the 
two machines about 16 feet apart. I got 
LapLink III running on both machines 
and blasted everything off the Cheetah 
386/33 onto the Pioneer optical read/ 
write disk drive on the Arche Legacy 
486/33, which, incidentally, is running 
DR DOS 5.0. LapLink III in parallel 
turbo mode is really fast, but even so, 
this took a couple of hours, which was all 
right because it gave me a good excuse to 
play Wing Commander on the Cheetah 
486/25 while things were transferring. 

Everything went perfectly. I now had 
an optical read/write disk of everything 
from the Cheetah 386/25. 

A SCSI Too Far 

My next move was to make a WORM 
copy, but that presented a problem: I 
have only one Pioneer multipurpose 
drive. Clearly, I wasn’t about to sit there 
and swap disk cartridges for a 250-MB 
transfer! 

I have only one Pioneer drive, but I do 
have two Corel interface boards, and I 

continued 
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Now your data transmission requirements 
don’t have to change just because you’re 
on the move. The WorldPort 2400/MNP® 
Class 5 Modem gives you high speed data 
compression and error correction in a fully 
portable package. 

The WorldPort 2400/MNP weighs just 8 
ounces, battery included. Yet it’s impervious 
to die pounding and abuse of life on the 
road. It adapts to Bell and CCITT standards 


world-wide. And it attaches to practically 
any public or private phone via RJ-lls or 
an optional acoustic coupler 

But best of all, it gives you the advantages 
of speed and accuracy that come only with 
an MNP modem: the convenience of data 
compression for higher throughput and the 
confidence of automatic error correction for 
data integrity’. All in the palm of your hand. 


It’s travel insurance for those who can’t 
afford transmission problems. 

Call us today for the dealer nearest you: 

1-800-DIAL-USR 

flobotics 

The Intelligent Choice in Data Communications 
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Phar Lap's 386ID0S-Extender. 

Build multi-megabyte DOS programs with 
total Windows compatibility! 

Chances are. if you develop high-performance software for 
the PC world, you’ve collided with the DOS 64QK memory 
barrier. Now you can break through that barrier and still run 
your software in Windows 3.0 enhanced mode - with Phar 
Lap's 386IDO&Extender Software Development Kit (SDK), 

Unequalled compatibility* Other DOS extenders 
support just two or three of the five Extended-DOS standards 
currently in use. 



Now you can write a single Extended-DOS application that will 
run under DOS, DESQviewand all modes of Windows. 
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Access all available memory. Other DOS extenders 
can leave entire megabytes of memory unallocated. Only 
386IDOS-Extender finds all the unused memory in your 
computer, no matter what type of memory manager you have. 

How a DOS extender works* 3861DQSExtender 
turns DOS into a true 32-bit operating system by functioning 
as a layer between DOS in real mode and your program in 
protected mode. With full 32b it memory, speed and power, 
you can finally build multi-megabyte workstation-class 
applications for the PC* 

Because 386IDQSExtender is embedded into your 
program, it Is invisible to the end-user. Your program looks 
exactly like any other DOS application. There is no new 
operating system for your end-users to buy or learn. 

So if DOS is looking smaller than ever, cal] Phar lap today. 

Aid discover the world beyond 640K, 

Phar Lap 3861 DOS* Extender, 

We open a world of memory, 

Phar Lap Software, I nr. 

60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 
FAX 617-876-2972 



Trademark holders: MDOSExtendef" — Phar Up Software. Inc.; Windows™ — Microsoft Corp.: UESQview™ — Quarterdeck Office Systems. 
Registered trademark holders: Phar Lap.® — Phar Up Software. Inc.: MS-DOS Jr and Microsoft r! — £ 1991 Phar Lap Software. Inc. 
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Admit it. 

Don’t you get just a twinge of envy when 
you see a Mac user having fun while getting 
the job done? 

You’re not alone. 

Millions of users who needed the power 
of the PC but wanted the ease-of-use of a 
Graphic User Interface (GUI) just splurged 
on Windows and the expensive hardware 
needed to get the most out of it. 

But you don’t have to do that. 

Because now there’s FoxPro*2.0. 


Why should the rich have all the fiui. 

FoxPro 2.0 gives you the ease-of-use of a 
Graphic User Interface on your character- 
based DOS PC. 

Use pull-down menus to open multiple 
windows (in DOS) and see all the data you 
need to see at once. Build easy-to-use 
screens for entering and viewing data just by 
picking-and-clicking to place menus, buttons, 
checkboxes and scrolling lists anywhere you 
want them. Create sophisticated, elegant 
reports without the usual pain. Then assemble 





that acts like a Mac and 
In DOS. 



everything into your own 
custom applications. 

Without writing a single 
line of programming code. 

But that’s only the tip 
of the iceberg. 

Beneath its Mac-tike 
interface, FoxPro delivers 
all the power and 
technology needed for your database 
management systems in the 1990s. 

Our new memory man¬ 
agement techniques let 
you work with the 
memory you have now 
while speeding up your 
applications. 

Our new compound 
indexes are less than a 
quarter the size of those 
in competitive products 
and far, far faster. 

Our new Relational 
Query-By-Example 
(RQBE) is a simpler, inter¬ 
active interface to the 
information you need. 

Our new Rushmore™ query optimization f 
accesses that information two orders of 
magnitude or more fasted than ever before. 
You’ll like being able to seamlessly use the 
SQL SELECTS that RQBE creates in any of 
your applications. (And the new UPDATE, 
INSERT and CREATE TABLE commands, too.) 

And you'll love the fact that to the rich 
development environment we’ve always had, 
we’ve added a project manager that keeps 
track of all the needed files and any changes, 
then automatically builds your application or 
.EXE files. An API that lets you dynamically 
link to libraries you write in C or assembler 
with a single FoxPro command. A BROWSE 




Accounting Agriculture Apparel Architecture 
Automotive Banking Billing Construction 
distribution Financial Law Enforcement La 
Inventory Networking Payroll Personnel 
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FOR that’s the basis for an 
entire application itself. 

Fourth Generation Language 
(4GL) tools that make adding event- 
driven code to fully relational screens, 
menus, reports and labels a snap. 

And we’ve made our networking even 
better than when NSTL said:*"... multiuser 
databases fall into two general performance 
categories: FoxPro/LAN and all the others ...” 

There isn’t a DBMS in existence with the 
power of FoxPro. 

The bigger your business, 
the bigger your investment. 

So we’ve maintained downward 
compatibility with your existing 
systems, and you can use FoxPro 2.0 
to run your current dBASE (and Fox) 
applications on your present 
character-based DOS PCs. 

While you develop better, faster 
database management systems using 
all the advanced power of FoxPro 
2.0 to satisfy your future information 
processing needs. 

To get the most out of your 
investments, call and ask about our 
Upgrade-Any-DBMS-for-$195 offer. 

Call now for your FREE demo disk. 

FoxPro 2.0 runs on a 512K XT yet in extended 
mode uses every bit of power in a 386 or 486. 
To try it yourself, call Fox Software for a free 
copy of our fully-featured demo or the name 
of your nearest dealer. 

You’ll be amazed at what FoxPro 2.0 can do 
for you. In DOS. 

Call 1-800-837-FOX2 or 419-874-0162 today. 

(Ask lor Offer BYT- 801 ) 

FoxPro 2.0 

The complete power trip . 1 


TM 


t Patent applied for. X A PC and FoxPro beat a mainframe and DBS with a mill ton-record* SOB megabyte database! * Quote Inom Software Digesi Ratings Report, Vof. 7, Issue 13 (Oct. 1990) 
refers to FoxPro 1,02. Software Digesi is a registered trademark of NSTL, Inc. Upgrade price valid only in U.SA and Canada. FoxPro TM Fox Holdings Inc. © Fox Holdings Inc. 1991. 
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have a lot of extra space on the Siemens 
800-MB hard disk drive in the Cheetah 
486/33. All I had to do was XCOPY 
everything from the optical cartridge to 
the Cheetah hard disk and then go the 
other way onto a WORM, As it hap¬ 
pened, the second Corel interface board 
was already installed in the Cheetah 
486/33, so all I had to do was physically 
move the drive. 

Alas, it wasn't that easy. Chaos Manor 
has become so cluttered that there was no 
place to put the optical drive. Worse, it's 
in a daisy chain with the Pioneer Mini- 
changer, and the optical read/write disk 
drive isn't terminated ; so I'd have to 
move both the Minichanger and the opti¬ 
cal read/write disk drive, or I'd have to 
disconnect the daisy-chain cables and in¬ 
stall the terminating resistors, 

I muttered something to the effect that 
whenever I want to do anything I first 
have to do three other things—and one of 
those will be impossible. Then I had a 
bright idea. Just how long can you make a 
SCSI cable, anyway? 

I got out my 10-foot Inmac blue 25-pin 
shielded cable and hooked it up. Inciden¬ 
tally, I’ve had that cable since CP/M 
days, when I used it for RS-232 data 
transfers. Inmac prices aren't cheap, but 
they sure do make good cables, and they 
deliver them fast. 

Anyway, I hooked the Inmac cable to 
the Cheetah 486/33, thence to the sex 
changer, and plugged the Corel SCSI 
daisy chain into that. Fired up the Chee¬ 
tah 486/33. Noted that I have drive E (the 
optical read/write disk drive) and drives 
F t G, H, I, J, and K (the Minichanger 
CD-ROM drives). Created a subdirec¬ 
tory called CHEETAH3 (for the Cheetah 
386/25), did XCOPY E:\*.* D:\CHEE- 
TAH3\ /s/e/v, and stood back. Data 
flowed. The whole thing was over in 
about 30 minutes. 

I didn't really fancy formatting the 
WORM cartridge over 13 feet of cable, 
so I connected the daisy chain back to the 
Arche Legacy 486/33 and used the Corel 
utility. That done, I connected the drives 
back to the Cheetah 486/33 with the In¬ 
mac cable and did XCOPY D:\CHEE- 
TAH3\*M E:\CHEETAH3\ /s/e/v. Once 
again, data flowed. 

Alas, it didn't work perfectly. About 
100 MB into the operation, the system 
hung up. It took a reset to get out of it. At 
that point I could read the WORM drive 
just fine, but I couldn't write to it; I got a 
“Disk Full'* error, although there was 
plenty of room left on the cartridge. 

Corel furnishes a bunch of utilities, 
one of which is a program called Repair, 
which fixes a damaged WORM. Using it 


is simple, and that fixed the WORM at a 
cost of about 2 MB of data. 

Tree86 

At this point I had a mild dilemma; I'd 
sent about half the data from the Cheetah 
486/33 to the WORM, I sure didn't want 
to do all that again; at the same time, I 
didn't want to send over another 100 MB 
one directory at a time. The obvious 
thing to do was erase all the data that had 
been previously sent from the Cheetah 


486/33 and copy the remainder to the 
WORM. That meant erasing about seven 
major directories—but each of those had 
subdirectories, and most of the subdirec¬ 
tories had subdirectories, and so on ad in¬ 
finitum. I would be all day erasing those 
files, and, alas, DOS, Norton Comman¬ 
der, and SWEEP won't let you erase a di¬ 
rectory that has data in it. 

Fortunately, I have a pile of DOS 
shells that have come in for review* The 
one on top was Tree86. A glance at the 
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package showed that it would indeed kill 
nonempty directories. Installation was 
simple enough. You just copy the disk. So 
far, so good. If you have to use a manual 
on a DOS shell, the designer was unclear 
on the concept. Tree86 passes that test. It 
was a snap to invoke and simple enough 
to find out how to kill directories with all 
subdirectories. 

There are a lot of DOS shells and disk 
management utilities. The one I use is 
Norton Commander, in part because Tm 
used to it, and in part because it has an 
MCI Mail utility that really works. But 
Norton Commander will not kill a direc¬ 
tory, nor will it transfer a directory and 
subdirectories from one place to another 
in one operation. Consequently, l have 
now added Tree86 to the arsenal. So far 
it works fine (with and without mice), 
and I haven't had to look at the manual. 
There are far more complex disk man¬ 
agement programs around, but Al¬ 
dridge's Tree86 with Norton Command¬ 
er is good enough. 

Discoveries 

Once I'd killed all directories that had al¬ 
ready been transferred, I let XCOPY do 


its thing on the remainder, and every¬ 
thing transferred to the WORM car¬ 
tridge without further incident. So. All 
done, except for testing. 

First test: see if I can run Wing Com¬ 
mander off the WORM cartridge. Given 
the 13 feet of cable in the SCSI line, I was 
prepared for it not to work, and it didn't: 
the machine hung up. No problem, reset, 
and now copy Wing Commander from 
the WORM to the Cheetah 486/33 hard 
disk. Now run it.... 

It blew up. Locked up the machine. 

This was a bit frightening. Did I have a 
corrupt copy? Had all that backup effort 
been wasted? Well, I also had a good 
copy of Wing Commander on the Chee¬ 
tah 486/33. I'd been playing the game 
while Lap Link transferred files. So, just 
to be sure that nothing had happened to 
the machine, try that one.... 

It blew up, too. 

That took a few minutes’ thought, and 
then enlightenment came. Wing Com¬ 
mander is a notorious memory hog. 
What had happened was that with the 
Corel optical read/write and CD-ROM 
drivers activated by CONFIG.SYS, the 
486 didn’t have enough memory left! 


Edit CONFIG.SYS to REM out Loading 
the Corel drivers, reset, and invoke Wing 
Commander—and there it was, in all its 
glory. No problem. 

Which got me thinking, because, as 
you'll recall from last time, I could run 
Wing Commander off the hard disk on 
the Arche Legacy 486/33, but as soon as 
I tried to run it off the Pioneer optical 
read/write disk drive, it died. Everyone 
said “timing errors,” and we all let it go 
at that; but in fact that's not right. The 
Arche Legacy 486/33 with DR DOS 5.0 
has, even with the Corel optical read/ 
write and CD-ROM drivers installed, 
just enough memory to run Wing Com¬ 
mander; however, when you use the opti¬ 
cal read/write disk drive, it grabs just a 
bit more memory—and that's memory 
Wing Commander is also trying to use. 
The result is a crash. 

The remedy is simple enough. The 
Corel software will load into expanded 
memory if you tell it to. Then you have to 
make sure everything else goes into high 
memory, so that you have a good 580 
kilobytes available (with DR DOS 5.0,1 
was able to get the optical drive and the 
mouse—and still have over 600 KB), 

continued 
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After that, you can run Wing Comman¬ 
der right off the optical disk, either read/ 
write or WORM, Alas, M5CDEX, the 
DOS extensions that let you access the 
CD-ROM drive, take up so much mem¬ 
ory that you’re back to 572 KB of usable 
memory, and that’s just enough. You can 
run Wing Commander from the regular 
hard disk but not from the optical drive. 
However, Pm still fooling with this, so 
stay tuned: I may yet find a way. 

In any event, the Corel SCSI system 
works just fine with a 486, under both 
MS-DOS 5.0 and DR DOS 5.0. My next 
step is to get all that running on a system 
with LANtastic; then I can access all 
those assets from another system en¬ 
tirely, and it won’t much matter how 
much free memory the system with the 
CD-ROM and optical re ad/write drives 
has. But that's for another time. 

The Cheetah Operation 

Now that 1 had everything backed up- 
three times—1 was willing, if not pre¬ 
cisely comfortable, to have Warren Lee 
open up my main machine and replace its 
hard disk drive controller. The Cheetah 
386/25 has been stable for several years. 
It's a tower-configuration machine, so I 
don’t have much reason to notice it as 
long as it works—and Big Cheetah has 
always worked. 

When I cleaned the dust out of the 
floppy disk drive, 1 did take the vacuum 
cleaner to the rest of the machine, but I’d 
obviously done only a cursory job. Once 
Warren got the cover off and the machine 
laid on its side, it was obvious that we had 
a major cleaning job to do. There were 
dust balls everywhere. The cleanup took 
half an hour. 

Then it was time to reformat the Priam 
330-MB hard disk drive. I’ve had that 
drive for three years with no glitches; 
since it has been in heavy use ail that 
time, statistics say that it ought to be re¬ 
placed. Pd as soon not do that, but I sup¬ 
pose IT1 have to. On the other hand, the 
PSI media analysis and formatting pro¬ 
gram found essentially no bad sectors, 
which is pretty remarkable considering 
just how hard that machine has been 
used. 

I had toyed with the idea of installing 
either DR DOS 5.0 or the final-test pre¬ 
release copy of MS-DOS 5.0 to replace 
the PC-DOS 3,3 Pd been using. But at 
the last minute 1 decided not to, and we 
installed PC-DOS 3.3 again. Formerly, 
the DPT controller formatted the disk out 
to drives C through L with 32 MB each, 
plus drive M with a few megabytes left 
over. The PSI controller formats only to 
drives C through K at 32 MB, plus L with 


24 MB, This has to do with the sector 
sizing and error-correction codes, none 
of which I pretend to understand. How¬ 
ever, it is an 8 percent loss in usable disk 
space. 

That wasn’t good news, but then there 
was worse: the machine wasn’t booting 
up properly. 

T 

he newest 
machine at 
Chaos Manor is the 
Fly tech Carry-1, 
which is smaller 
than the Ergo Brick. 

It sits on a normal 
sheet of paper. 



Like the Old Days 

First possibility: the battery. It hadn’t 
been changed in a couple of years, so it 
was time anyway. The Cheetah came 
with a holder for four A A batteries, but 
Pve for some time had a Raytheon lith¬ 
ium computer battery, which is supposed 
to be a lot better and more reliable. We 
installed that. 

Still problems. The machine wasn’t 
acting right. Warren Lee looked a bit 
nervous. I was thinking about which ma¬ 
chine I’d use to get the next day’s work 
done. Still, it was a bit early to give up. 
The machine had, after all, been run 
more or less without maintenance for 
three years. Time to be systematic. 

We removed all the boards and discon¬ 
nected all the cables. Vacuumed again. 
Cleaned ail the cable connectors with al¬ 
cohol. Cleaned the board contacts. Got 
out my Stabilant 22, the wonderful con¬ 
tact treatment liquid that comes from DW 
Electrochemicals in Canada, and ran a 
line of that along every board and on all 
the cable connectors. When we were fin¬ 
ished, we put the whole thing back to¬ 
gether and voila! All of which proves 
what I’ve known since S-100 days: these 
machines do take a bit of preventive 
maintenance, and Stabilant 22 is one of 
your best friends. 


Readdressing 

There remained one problem: the system 
ran, but I couldn’t get my full-size Desq- 
view windows. Time to Jock at the sys¬ 
tem. There are two ways to do that: Man¬ 
ifest, which comes with QEMM-386 and 
Desqview, and System Sleuth. Both are 
good. They have overlapping capabili¬ 
ties. PSI is shipping System Sleuth with 
their boards; that way, if you call for 
technical support, they can tell you ex¬ 
periments to perform. 

In our case, we’d used the default ad¬ 
dress space for the PSI board; that hap¬ 
pened to be in the middle of the largest 
single block of high memory (which is 
the magic area between 640 KB and 1 
MB that is crucial to enhancing system 
performance). This meant that we 
couldn't stuff the CD-ROM and WORM 
drivers up into high memory because 
there was no single block big enough. Re¬ 
addressing the PSI controller board to be 
just after the video RAM fixed that. 

The bottom line is that everything 
works the way it used to. The PSI con¬ 
troller performs about the same as the 
DPT one did. There may be some bench¬ 
mark differences, but they aren’t notice¬ 
able in use. My main machine works the 
way it used to: splendidly. A Cheetah 
386/25 may not be the hottest thing in the 
house, but it’s plenty good enough for 
just about everything I need. 

It’s Really Small 

The newest machine at Chaos Manor is 
the Fly tech Carry-I, a full 386SX, with 2 
MB of memory and up to an 80-MB hard 
disk drive. And it’s smaller than the Ergo 
Brick. The computer will sit on a normal 
sheet of paper. Computer, keyboard, 
power supply, and mouse—everything 
but the monitor—will fit into a small 
briefcase. The monitor is in another box 
with a carrying handle. 1 can literally 
carry the whole thing, with the computer 
on a shoulder strap and the monitor in my 
hand, and have a hand free; and it all 
weighs less than the Supersport laptop. 

Tomorrow, the Carry-I goes down to 
the beach house with me, where I will 
thrash the devil out of it. I’ve already 
opened it up: looks well made. For the 
past week, it has been sitting here contin¬ 
ually copying stuff from one subdirec¬ 
tory to another with no problems, so I 
don’t anticipate any trouble. A full re¬ 
port next month, but if you need a ma¬ 
chine that won’t take up a lot of space, 
have a look at the Carry-I. 

PowerRasic 

When Borland brought out Turbo Basic, 
Microsoft was shocked into making 
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Thereis no optical illusion when choosing the best 
rewritable optical storage system. Pinnacle Micro's 
REG-650 was rated the#! ISO/ANSI standard 
optical drive bv PC Digest & NSTL (National 1 
Software Testing Laboratories) - and for good 
reason. Pinnacle is I DOvt dedicated to leading 
the optical storage revolution, 

With Pinnacle's optical drive solutions, there 
is no need for hard disk or tape drive systems 
ever again, Optical mass storage technology 
provides fast reliable storage for the future. 

The REG-650 is ideal for storing on-line, network 
or backed up databases, Each optical disk can hold 
650 Megabytes of spreadsheets, CAD/CAM files or 
millions of pages of desktop publishing graphics. Since optical disks 
are removable, the applications and capabilities are virtually endless. 


Now all of this is Novell lab's Tested 
and Approved, This allows users 
to utilize removable media in a 
network environment. 
Pinnacle offers the largest selection of 
optical storage systems, from the world's 
first 3.5"optical drive, to the most popular 
5.25''optical drives and disk changers. 
Interface kits are available for IBM, MAC, 
SUN, and DEC computers. 
Invest in your data's future with the optical storage leader. 
Call today to receive your Pinnacle 1991 Optical Catalog, 


®(800)553-7070 
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15265 Alton Parkway * Irvine, CA 92718 • In CA (714) 727-3300 ■ lax (7141 727-1913 THE OPTICAL STORAGE COMPANY 
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USER’S COLUMN 



ITEMS DISCUSSED 


Business Partner CF-270 _ —. $3199 
Panasonic Communications & 

Systems Co. 

2 Panasonic Way 

Secaucus T NJ 07094 

(800) 742-8086 

(201) 348-7000 

Circle 1154 on Inquiry Card. 

Carry-I ... $3000 

Fly tech Technology (U.S.A.), Inc. 
3008 Scott Blvd. 

Santa Clara, CA 95054 
(408) 727-7373 
fax: (408) 727-7375 
Circle 1155 on Inquiry Card. 

Cheetah Gold 486 


Model 425..$10,629 

Model 433.$12,175 

Model 433D.,„...$15,223 


Cheetah Computer Systems, Inc. 

7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 243-3824 

(612) 943-8690 

Circle 1156 on Inquiry Card. 

DPT PM3011/70 Caching Disk 

Controller. ..... $1150 

Distributed Processing Technology 
140 Candace Dr. 

Maitland, FL 32751 
(407) 830-5522 
fax: (407) 260-5366 
Circle 1157 on Inquiry Card, 


HyperStore 1600 .. $900 

Configuration Modules 

MFM..... ... $300 

RLL. $300 

ESDI ..... $400 

SCSI...... $400 


Perceptive Solutions, Inc, 

2700 Flora St. 

Dallas, TX 75201 

(800) 486-3278 

(214) 954-1774 

fax: (214)953-1774 

Circle 1158 on Inquiry Card. 

PowerBasic,..., . $129 

Spectra Publishing 

1030 East Duane Ave., Suite D 

Sunnyvale, CA 94086 

(800) 245-6717 

(408) 730-9291 

fax: (408) 730-2107 

Circle 1159 on Inquiry Card. 

Professional Plus Head 

Cleaning Kit ...... $24,95 

MieroCfean 

1290-C Reamwood Ave, 

Sunnyvale, CA 94089 
(800) 326-4881 
(408) 745-0611 

Circle 1160 on Inquiry Card. 


Stabilant 22., .... $102 

Stabilant 22A... ... $36 


DW Electrochemicals, Ltd. 
9005 Leslie St., Unit 106 
Richmond Hill, Ontario, 
Canada L4B 1G7 
(416) 889-1522 
fax: (416) 889-1529 

Circle 1161 on Inquiry Card. 
System Sleuth 


Analyzer ...... $79.95 

Pro.............,...$149 

WINSleuth ..... ..,.$149 


Darlana Technology Group, Inc. 

7439 La Palma Ave. , Suite 278 
Buena Park, CA 90620 
(714) 994-7400 
fax: (714)994-7401 
Circle 1162 on Inquiry Cord, 

Tree86 .„... $89.95 

The Aldridge Co, 

2500 City West Blvd., Suite 575 

Houston, TX 77042 

(800) 548-5019 

(713) 953-1940 

fax:(713)953-0806 

Circle T 163 on Inquiry Card. 


frantic improvements to QuickBasic and 
BASCOM—an event that was greatly to 
be desired, Borland soon found that 
Microsoft would do whatever was re¬ 
quired to keep a lock on BASIC, and in a 
Borland product shift. Turbo Basic re¬ 
verted to its original authors, where it is 
now available as PowerBasic from Spec¬ 
tra Publishing, 

PowerBasic has a lot of neat features 
that QuickBasic doesn't have, but, alas, 
what it doesn't have is compatibility with 
the Crescent BASIC toolkit. On the other 
hand, it does allow unlimited string 
space, it’s very fast, and it has a whole 
bunch of built-in utilities (e.g., SORT, 
MIN, and MAX) that are in the Crescent 
toolkit. They also say that there will be 
Crescent tools for PowerBasic Real Soon 
Now. 

PowerBasic is a superset of Borland 
Turbo, and it will compile all Turbo 
programs. 

Bob Zale, the original author, is con¬ 


tinually improving PowerBasic, which is 
good for all of us, since that will keep 
Microsoft from relaxing. My advice to 
serious BASIC users is to keep the latest 
and greatest of both Microsoft and Pow¬ 
erBasic around; but then I’ve always 
been a bit of a BASIC freak. 

Winding Down 

If you haven’t already gotten your copy 
of Fallen Angels by Niven, Poumelle, 
and Flynn (Baen Books), it should be in 
your local bookstore now. I think you’ll 
like it. 

The book of the month is Martin Van 
Creveld’s The Transformation of War 
(Free Press, 1991). Fm not at all sure I 
agree with his premise, but Van Creveld 
is always worth listening to. 

The computer book of the month is Jim 
Seymour’s PC Productivity Bible , which 
is the first of the new line of Seymour im¬ 
prints from Brady Books. The book is 
filled with tips and tricks, some of which 


I use already, and some that I was 
pleased to learn about; and it’s written in 
Seymour’s enviable style. This is defi¬ 
nitely recommended. 

The game of the month remains Wing 
Commander. I suppose one day I’ll find 
something I like a lot better, but not so 
far. Now, fm off to the beach house to 
work on The Moat Around Murckeson '$ 
Eye. m 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers J comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane t Peterborough , 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply . You can also 
contact him on BIX as fl jerryp. ** 
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Where can you get every font you'll 
ever need for your LaserJet K? 

Try the library 

Our Complete Font Library 
Cartridge™ for the LaserJet in family 
of printers has 51 different typestyles, 
each scalable to virtually any size, so 
that you can make your point like 
never before. 

Just as a library lias books on every 
topic, our Complete Font Library 
Cartridge has a typeface for every kind 
of document you create. Choose from 
classic typefaces for proposals, letters, 
and presentations. Or from designer 
styles for flyers, invitations, and 
advertising materials. 

You see, each of your documents 
has a different message. And the way 
that message is perceived depends 
greatly on the typeface and point size 
you choose. A CG Century Schoolbook 
means business. A CG Bodoni says 
style. While Cooper Black expresses 
creativity. Messages like this are 
difficult to portray when you only have 
access to the one or two typefaces 
resident in your laser printer. 

Our cartridge is unlike any other 
cartridge for your LaserJet III, DID, or 
DIP. That's because our breakthrough 
windowing technology has allowed us 
to put what was previously in two 
separate cartridges, into a single 
cartridge. The result? Inexpensive and 
convenient access to eveiy font you'll 
ever need for your LaserJet IE, HID, or 
IIIP. 

For directions to the Library, 
call your nearest dealer or contact: 
Pacific Data Products, 9125 Rehco Road, 
San Diego, CA 92121, (619) 597-4643, 
Fax (619) 552-0889. 


PACIFIC 


Complete Font Library Cartridge is a trademark of Pacific Data Product*. Int- HP and LaserJet are registered 
trademarks of Hewlett-Packard Company- Scalable type outlines are licensed from Agfa Corporation. CG 
CentirrV Schoolbook and CC Bodoni arc products at Agfa Corporation. © 1991 Pacific Data Products, InC. 
EUROPEAN HEADQUARTERS: Switzerland Tel (41) 22-412*60, Fax HD 224KKH2. 
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“We Chose PC Tools Because 

It IsTbe Best 

Technology On The Mattel” 

BradSilverberg, VP for DOS & Windows, Microsoft 




DOS and Windows Backup. Only PC Tools gives you award- 
winning backup for DOS and Windows in one box. Both pro¬ 
grams use the same keystrokes and file formats so you can 
move to Windows without a hitch. 


File Find with Viewers Locate files across multiple disks by 
name, content or Novell attribute. View data from 37popular 
programs. Launch, copy, rename t delete, and change attri¬ 
butes , Operates from the command line. 
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rlscro Editor 
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Calculators 

Utilities 


Exit 


Notepads 
i ait I ines 


Disk Maintenance and Repair. To help avoid disk crashes 
and optimize data transfer ; our DiskFix H now does non de¬ 
structive, low-level reformatting. DiskFix solves dozens of 
other disk problems as well. 


Desktop Manager, Now includes network - compatible work¬ 
group calendars, a dBASE-compatible database. Telecommu¬ 
nications with advanced MCI Mail support, notepads, calcula¬ 
tors and more. 
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DOS and Windows Undelete. Our new Undelete can save 
erased files in a protected location - on local or network drives. 
Its all based on the same undelete technology we licensed to 
Microsoft for DOS 5.0- only better. 


DOS 5.0 Compatible Shell & File Manager . Designed for 
DOS 5.0 keystroke and menu compatibility, PC Toots 7.0 gives 
you a powerful system for launching applications and manag¬ 
ing your hard disk. Includes viewers for 3 7 popular programs. 




System & Network Information. Reports on over 160 attri¬ 
butes, including video,I/O, memory\ mass storage, and four 
performance benchmarks. On NetWare, SI displays all servers, 
usage, users, and Novell groups. 


Remote Computing. PC Tools Commute lets you take con¬ 
trol of another PC, whether you re across town or across the 
country. Use it over a modem or LAN. You even get remote 
mouse support for Windows. 


Introducing PC Tools 7.0. 

Whether you’re running DOS or Windows, on a net¬ 
work or stand-alone, no single utility can protect and 
manage your data as completely as PC Tools 7.0. 

New PC Tools gives you every essential utility in one, 
integrated package. Like real Windows applications. 
New remote computing. The only DOS shell with a 
Microsoft-licensed look and feel. And data recovery 
that’s even better than what we wrote for DOS 5. 

Call 1-800445-4202 for a nearby dealer and get new 
PC Tools. 

Central Point Software «• 

Making Computing Safer, Simpler, Faster. 

Central Paint PC Took, PC Tools, Central Point Commute and LkkFlxare trademark tat Central 
Point Software. Inc. Names ol other products mentioned herein are used lor Identification purpose 
cs only and may be trademarks and/or registered trademark ol their respective companies. 
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“We launch 
1000 shuttle trips 
every day with 
our LANtastic 

fl phirnrk ^ -John Kindt, President, 
llCIWUllli Prime Time Shuttle , Sun Valley, CA 


ARTISOFT 




ForrDore information call Artisoft at (602) 293-6363, 
or visit your Artisoft Authorized Five Star Dealer. 


AUTHORIZED 

DEALER 
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On a normal day, Prime Time Shuttle 
makes 1,000 trips from four Los Angeles 
airports, one AMTRAK station, and the San 
Pablo Harbor, via LA’s notorious freeway 
system, to homes and offices in four 
Southern California area counties. 

At any given moment Prime Time 
Shuttle has 60 to 90 vans on the road. They 
track every flight so they know when each 
passenger arrives. They promise service 
within 15 minutes of the reservation or the 
ride is free, a promise they keep 97% of 
the time. 

How do they do it? Back at headquar¬ 
ters, computers are taking reservations, 
verifying credit card charges, blocking 
reservations to assign to drivers, tracking 
the vans along the highways, recording the 
drivers' commissions as they are earned, 
and updating management with constant 
progress reports. 

Kory Washburn is the assistant 
manager of Prime Time Shuttle who set up 
the computer system. He started December 
23,1990 with one dispatcher’s computer. 
Now he's running 30 machines on a 


LANtastic Ethernet system, and expects to 
add a new computer to the system every 
week until they reach 50 nodes. 

He chose LANtastic because of the 
flexibility of its peer-to-peer structure. 
“Instead of a single overloaded server, we 
broke down the tasks, spread them over 
multiple servers and still fully interconnect 
the system with cheapernet cable." 

Washburn praises Artisoft hardware 
and LANtastic software compatibility with 
other manufacturers’ cards and systems. 
“You can't beat the price. And the speed is 
incredible, especially the way we abuse the 
system,” he confessed. 

“Artisoft tech support stuck with us 
until they solved our problems. They were 
great." 

There’s a myth that LANtastic is only 
suited to small, simple systems. But next 
time you need a ride from LAX, remember 
LANtastic is the Prime Time network. 

/. ARTISOFT 

Revolutionizing Connectivity 
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RASH JR. 


Your First LAN 


T he woman was clearly weary of her search as 
she leafed through the book on Novell NetWare 
at Walden Books in Bellevue, Washington. 
“Looking for something good on NetWare?” I 
asked. She admitted that she was, but also that 
she really didn't understand a lot about networks and 
needed to learn about them. I steered her to a copy of 
BYTE and wished her well* Unfortunately, she's only 
one of the millions of computer users and managers 
who know nothing about the networks they're already 
finding themselves using. 

Many of these same people are also finding them- - 
selves responsible for choosing and installing their first 
LAN. This process is daunting enough when you know 
what you're doing; when you don't know what you're 
doing, it can be overwhelming. Manufacturers of net¬ 
work operating systems or network hardware do little to 
make the process easier. Most of them clearly intend 
for their LAN systems to be designed and installed by 
professionals. There are exceptions, of course, notably 
Artisoft's LANtastic, but they are few indeed* 

There’s not a lot I can do to make the process of LAN 
design much easier (beyond pointing you to the books 
in my bio at the end of this column), but I can help you 
understand the process so you can at least figure out 
what's going on and what role you can play. 

The LAN Process 

Stop worrying about what LAN you're planning to buy 
and start worrying about why you need a LAN in the 
first place. In the consulting trade, we call this require¬ 
ments analysis * What it boils down to is creating a de¬ 
tailed list of the functions you want your computer sys¬ 
tem (which might or might not ultimately be a LAN) to 
perform and the other requirements it must meet. Once 
you have done this, you may find that you do indeed 
need a LAN, and then you can start figuring out what 
kind* You might also find that all you really need is a 
better computer than the one you currently have. 

The process of determining your requirements can 
tell you a lot about your business. You will probably 
also find things about your business that need fixing* 
Whether you fix them or not is up to you, but either 
way, you will have enough information to make some 
intelligent decisions about your LAN. 

The Topics 

1 can't actually give you the questions you need to ask 
yoursel f in determining your requirements, because the 


questions will vary depending on the individual busi¬ 
ness. I will, however, cover some general fields of in¬ 
terest so you can develop your own list of questions and, 
from that, your own requirements. 

In many cases, you'll hire a consultant to actually 
analyze your requirements. That does not mean that 
doing a requirements analysis yoursel f is a wasted exer¬ 
cise. Even with the help of a consultant, you still have 
to determine most of the re¬ 
quirements yourself. 

Now that you know why 
you're asking yourself these 
questions, here they are* You 
will need to supply the spe¬ 
cifics* 

Why do I think I need a 
LAN? By this T mean. What 
are your objectives? What do 
you want the LAN to accom¬ 
plish? What tasks will be 
made easier? What new tasks 
do you need to perform? 

What am I doing now? By 
this 1 mean, Do you have any 
computers now? What func¬ 
tions are you using them for? 

Do you intend to retain your 
present computer equipment? 

Do you have manual systems 
or systems on minicomputers 
or mainframes that will mi¬ 
grate to the LAN? 

What new tasks do I need 
to accomplish Pin addition to 
providing support for your 
current operations, you may 
propose to add further tasks 
and perhaps even new equip¬ 
ment to your new network. What do you intend to add? 

Who is going to use the LAN? You will need to decide 
who is going to use the network initially, who will be 
added over the next year or so, and what those people 
will need to do. Nearly every LAN grows larger and 
faster than even the wildest estimates, so be generous. 

What are my organizational constraints ? Most large 
organizations have standards for things like LANs* 
Nearly all organizations have limits on how much they 
can spend. You may have other constraints, including 
specifics about your physical location, your building 


Be careful not to 
confuse your LAN needs 
with your LAN wishes 
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People are talking about us. 


_F77L-EM/32 & Lahey Ergo OS/386 _ 

Port mainframe programs as large as 96MB to 386/486's with this 32-bit DOS-Extender 
compiler. The Winner of PC Magazine's 1968 Technical Excellence Award just got better New 
Version 4.0 includes: Programming Tools, Popular Fortran 90 features, Virtual Memory 
Support, DESQview Support, New Documentation and Free Unlimited Runtime Licenses, 
F77L-EM/32 S995 G&38G $395 

__F77 L _ Lahey Personal Fortran 77 


The fastest real-mode compiler available. 
F77L can take advantage of your 386 PC by 
generating 32-bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 


Vtersion 3,0: Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces, A great learning tool 
at an unbeatable price. $99 


support, and Video Graphics. $595 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems. Inc. RO. Box 6091, Incline Village, MV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 

FORTRAN IS OUR FORTE 
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PRICES HARO TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled 
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lease, or local fire and electrical codes. 
You might as well know about them now. 

The Wish List 

Once you've prepared a list of your ac¬ 
tual requirements, you're ready to work 
on your wish list. Just remember to be 
honest with yourself about this list and 
avoid getting your wishes mixed up with 
your requirements. Confusing wishes 
with requirements can cost you astonish¬ 
ing amounts of money. I'll give you some 
ideas about what belongs on your wish 
list. 

Wish-list items are often those things 
that would-be LAN users put right at the 
top of their list of requirements. Among 
them are things like hardware and soft¬ 
ware protocols and the network operat¬ 
ing system. While those items should be 
driven by your requirements, many peo¬ 
ple let them drive their requirements. 

Hardware protocols. Most people who 
read about LANs are aware of the seem¬ 
ingly endless discussions about whether 
Ethernet is better than Token Ring or 
vice versa. The truth is that performance 
in most installations is the same regard¬ 
less of which hardware protocol you 
choose. There are exceptions, and I'll 
discuss them in another column. 

Operating software. Another heated 
discussion concerns the choice between 
LAN Manager* NetWare, and Banyan 
Vines. For most users* they all work 
fine. There are reasons for choosing one 
over the other, including the applications 
you plan to run and the hardware you 
plan to use, and they should drive the 
choice of the network operating system. 
Don't let your wishes about the network 
operating system prevent you from using 
the applications you need. 

Hardware brands. No doubt you have a 
favorite brand of computer hardware. 
Avoid the temptation to buy its latest of¬ 
fering before you get the other network 
issues ironed out. While you may make a 
good choice, you may find that your pur¬ 
chase is unsuitable for the final design. 

Wiring types . There is no point in 
wishing about wiring, although many 
do. In a newer building, the wiring has 
probably already been chosen, because it 
was installed when the building was con¬ 
structed. If you can, you will use it, be¬ 
cause it keeps costs down. Otherwise, 
the wiring will be decided by other fac¬ 
tors. Sometimes there are reasons to se¬ 
lect a specific type of wiring, such as 
when fiber must be used in some areas 
that have a lot of electrical noise. But 
those are usually engineering decisions. 
What matters is that the wiring works 
and that it meets your cost objectives. 

continued 
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CSS/3 M Complete Statistical System with over 1,000 presenta¬ 
tion-quality graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 
techniques; multi-ivay tables uitb banners; nonparametrics; dis¬ 
tribution fitting; midtiple regression; general nonlinear estima¬ 
tion; logit/probit analysis; general ANCQVA/MAVCGVA; stepunse 
discrimitumt analysis; log-linear analysis; factor analysis; cluster 
analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; sumtal analysis; time series modeling; fore¬ 
casting; lags analysis; quality control; process analysis; experi¬ 
mental design (with Tagucbi); and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system ■ Extensive data management 
facilities (powerful spreadsheet with formulas; relational merge; data 
verification; flexible programming language) ■ Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual; 
Quick Start booklet explains all basic conventions) ■ Macros, batch/ 
commands also supported ■ All output displayed in Scrollsheets™ 
(dynamic tables with pop-up windows and instant graphs) ■ 
Extremely large analysis designs (e.g., correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision; 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications (incl. Excel®, Lotus 3®, dBASE IV®, SPSS®) ■ 
Highest resolution output on practically all printers (incl. HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price: $595. 

Quick CSS " Subset of CSS/3: ail basic statistical modules 
(incl. data management) and the full, presentation-quality graphics 
capabilities of CSS/3 ■ Price: S295. 



CSS:GRAPHICS ™ A comprehensive graphics chart¬ 
ing system with data management ■ All graphics capabilities of CS&3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs ■ Interactive rotation and interactive cross-sections 
of 3D graphs ■ Extensive selection of tools for graphical exploration 
of data; fining; smoothing; spectral planes; overlaying; layered com¬ 
pressions: marked subsets ■ Unique multivariate (e.g., 4D) graphs ■ 
Facilities to custom-design new- graphs and add them permanently to 
menu ■ Import export of graphs and data, 15 formats ■ Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this page can be produced from raw data in 
less than 20 minutes ■ Macros, batch, commands also supported ■ 
Unlimited size of files ■ Highest resolution output on all hardware 
(see CSS/5) ■ IBM compatibles, 640k or more ■ CSS:GRAPH!CS is 
included in CSS:STATISTICA (available separately for S495). 

Megafile Manager'" Comprehensive analytic data 
base management system ■ Unlimited size of files (up to 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSS/3 and 
CSS:STATISTIGA (separately: $295). 

CSS:STATISTICA ™ A fully integrated system that 
combines all the capabilities of CSS/3 and CSS:GRAPHICS into a single 
extremely comprehensive data analysis system ■ Price: $795. 



Domestic sh/h $7 per product; 14-day monev back guarantee. 
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TM 


2325 E. 13th St. • Tlilsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 


STATISTICA/Mac ™ A CSS-compatible, comprehensive data analysis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
methods fully integrated with presentation-quality graphics (incl EDA, multiplots, a 
wide selection of interactively rotatable 3D graphs; MacDraw-style tools) ■ Unlimited 
size of files ■ Exchanges data with Excel and other applications ■ Price $495. 

Quick CSS/Mac A subset of STATISTICA/Mac: all basic statistical 
modules and the full. presentaUon-qualitv graphics capabilities of SWISTlCVMac ■ 
Price $295. 



Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 04W4200347; fax: 040/4911310. StatSoft UK (London, UK), ph: 0462/482822; fax: 0462/482855. StatSoft Pacific (Melbourne, Australia), ph: 613- 
866-1766, fax - 613-866-3318, StatSoft Canada-CCO (Ontario), ph: 416-849-0737. fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide. Holland. 
Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden- AkademiData 018-240035; Spain: ADDUNK. SRL ph: 34-3-459-0722 


CSS. CSS'3. CSSGRAPHtCS, Megafile Manager Quick CSS. STATISTICA. StatSoft, 0 


a IV. Exce>\ Lotus. MacDraw, Mactrnosh Postscript are trademarks or tneir respective companies. SPSS is a registered trademark of SPSS. Inc 














































































































► Uses Less Power 

• Power consumption 
under 2 watts 

• Uses +5 volts only 

►Uses Less Space 

• Only 4"x6" x 0.5" 

►Less Cost 

• Highest feature per 
square inch ratio 

►Less Time to 
Market 

On board features include: 

• PC Compatible 10 MHZ 
processor with 704K DRAM 

• Floppy, SCSI and Video/ LCD 
Controllers 

• 2 PC Compatible RS-232 
Serial Ports (COM i. com 2) 

• One RS-485/RS-232 Multi¬ 
protocol Serial Port (HDLC. 
SDLC. ASYNC) 

For a list of our international 
distributors contact our head office. 

125 Wendell Ave. 

Weston, Ont. M9N 3K9 
Fax: (416) 245-6505 

( 416 ) 245-2953 
. megatel® — 
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Objectives Fallout 
What you'll probably find out is that the 
answers to most of the questions about 
LAN selection and installation are obvi¬ 
ous once you’ve defined your objectives 
and determined your requirements. In a 
way, it's a lot like going on vacation. 
First you have to decide where you want 
to go, and then you have to decide how 
you want to get there. By approaching 
your LAN design this way, you’re trying 
to avoid ending up somewhere you don’t 
want to be because you were too rigid in 


ITEMS DISCUSSED 


Banyan Vines 

Team (10 users) . $2495 

unlimited (unlimited 
users).... $7495 


SMP (unlimited users) ...$13,995 
Banyan Systems, Inc. 

120 Flanders Rd. 

Westborough, MA 01581 
(508) 898-1000 
fax: (508) 898-1755 
Circle 1002 on Inquiry Card. 


LAN Manager 

server and five users . $995 

10 additional users . $995 

unlimited users . $5495 

Microsoft Corp. 

1 Microsoft Way 
Redmond. WA 98052 
(800) 426-9400 
fax: (206) 883-8101 


Circle 1001 on Inquiry Card. 

LANtastic 
AE-2 starter kit (two 

users) . $699 

2-megabit starter kit (two 

users) . $499 

AI . $99 per node 

Artisoft, Inc. 

Artisoft Plaza 
575 East River Rd. 

Tucson. AZ 85704 
(602) 293-6363 
fax: (602) 293-8065 
Circle 1003 on Inquiry Card. 

NetWare 386 

20 users . $3495 

100 users . $6995 

250 users . $12,495 

Novell, Inc. 

122 East 1700 South 
Provo, UT 84606 

(800) 453-1267 

(801) 379-5900 

Circle 1000 on Inquiry Card. 


deciding how you wanted to get there. 
It’s a lot like deciding that you’re going 
to drive down Interstate 95 for your vaca¬ 
tion and then being disappointed that you 
can’t get to California that way. 

Another reason for working on your 
requirements and objectives first is that 
it helps you decide whether you need to 
hire someone to design and install your 
LAN. This is an important decision, be¬ 
cause a good LAN integrator can be ex¬ 
pensive, and a bad one can cost you even 
more. One of the quandaries you may 
find yourself in is whether installing a 
LAN yourself saves you a lot of money or 
simply ensures that you’ll have a bad 
LAN integrator. 

To an extent, the decision to do it your¬ 
self depends on how complex your LAN 
is expected to be, what LAN you’ll be in¬ 
stalling, and how experienced you are. 
With the right LAN and the right circum¬ 
stances, it can be done. For example, 
when Dave Carter networked his offices 
at Metropolitan Helicopters in Manas¬ 
sas, Virginia, he did it himself, using 
LANtastic. His installation worked well, 
and he continues to use it today. Installa¬ 
tions by other users at comparable sites 
have ended in failure. Why did Dave do 
so well when others could not? A great 
deal of it had to do with his having his 
objectives in mind when he started. 

More to Come 

As you can tell, the discussion of your 
first LAN is far too complex to be com¬ 
pleted in a single column. For this rea¬ 
son, the discussion will continue for the 
next few months and will include lots of 
examples that you can use to avoid prob¬ 
lems and pitfalls. I’m particularly inter¬ 
ested in hearing from you, because I 
want to be able to respond to your needs 
as this series continues. Please send me 
your questions, comments, horror sto¬ 
ries, and success stories. You can write to 
me care of BYTE, or you can send me 
comments and questions on BIX. Please 
let me hear from you. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc. 
(Arlington, VA). He is coauthor of two 
books for business network users: The 
Executive Guide to Local Area Net¬ 
works and The Novell Connection. You 
can contact him on BIX as “ waynerash, ” 
or in the to. wayne conference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 






















LOOKS LIKE A JOB 
FOR MINUTEMAN. 



Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in 
the event 
of power 
failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1 - 800 - 238-7272 


FORI.AN 

PROVED l nlcmal,ona l Models: 220v 240v 
N . ,w *" Cn —***•! Novell approved UPS monitor boards 



STAN DBYUPS MODELS 

300 VA to 2300 VA 

Sinewave output: I 
msec Transfer 

0N-UNE UPS MODELS 

500 VA to 10,000 VA 

Static by-pass standard 

True on-line sinewave 
outputs 



UNATTENDED SHUTDOWN 

Via your operating 
system or our software, 
interfacing: 

Novell 286 VAP and 
386 NLM 

ELS Level II 

AIX for IBM RS6000 
Version 3.1 & up 

AIX for IBM RT 
Version 2.2.1 & up 

3COM 

LAN Manager 
Banyan Vines 


AT&T 3B2 


AT&T UNIX 386 
Version 3.2 


SCO UNIX 386 
Version 3.2 & up 


SCO XENIX 386 
Version 2.3.2 & up 


SCO XENIX 286 
Version 2.2.1 & up 


Sun OS Sun 4 
4.03 & 4.10 & up 


Sun SPARC Version 
4.03 & 4.10 & up 


SUN OS Sun 3 
Version 4.01 & up 


DEC VMS Version 
5.1 & up 


Custom configuration 

oiijr 



UNINTERRUPTIBLE POWERSUPPLIES 


© Para Systems, Inc. 1455 LeMay Drive, Carrollton. Texas 75007 Phone: 214-446-7363 FAX: 214-446-9011 
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An Out-of-Towner's Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There’s always something interesting 
happening here. No matter what you're 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops. * # 

Whatever your interest, BIX has a con¬ 
ference for you. Here’s our latest list. 
(In each Exchange, Conference name 
appears on left, description on right,) 

0 Amiga Exchange 

Joanne Dow, Exchange Editor 

amiga.user Exchange ideas, solve 

problems, compare 
notes 

amiga.sw Amiga programming 

and developer issues 

amiga.hw Amiga hardware design, 

use, and hookup 

amiga.arts Artistry using the Amiga 

amigaJnt Developing for the in¬ 

ternational Amiga 

amiga. spe ci a! Spec iaJ guests and eve nts 

amiga.dev Commodore's confer¬ 

ence for developers 

■ IBM Exchange 

Barry Nance, Exchange Editor 

ibm, pc The venerable PC 


ibm, at 


The AT series and 
workalikes 


ibm.ps The PS/2 series 

ibm,os2 OS/2 operating system 

ibm.dos PC/DOS & M5/DOS 

operating systems 

ibm,os,386 Alternative 386 

operating systems 

tbm,utils Utility software for 

IBM computers 



writers 


The original writers 
conference 


ibm. 

repairshop 

ibm. new. 
prods 

ibm exchange 
ibm. listings 
ibm.other 

microsoft 


Garage and Tune-up 
Shop 

New products for 
IBM computers 

IBM Exchange clear¬ 
inghouse 

Index to program fifes 
in the Exchange 

Apps, printers, 
modems, etc. 

Products from 
Microsoft 


M Writers 1 Exchange 

Wayne Rash, Jr., Exchange Editor 


write,fiction How to write fiction 

write rs. pros * I n te racti on 

for professional 
writers only 

writers.talk Conversations with 

professional writers 


■ Macintosh Exchange 

Dr. Larry Loeb, Exchange Editor 

mac .apple The word from 

Cupertino 

mac.business Macs in the office 

mac.desk top Publishing with a Mac 

mac .external Information from ail 

over 

mac.hack Technical information 

about the Mac 

mac.hypercard Using the HyperCard 
programming envi¬ 
ronment 

mac, news Up-to-the-minute 

information 

mac,novice For beginners 

mac,products Listings of new hard¬ 

ware and software 

mac,sandbox For off-hours fun 


I Tojerry Exchange 


desktop, pub 

Using micro¬ 
computers for 

Jerry Pournelle, Exchange Editor 


publishing 

tojerry 

Messages for and 

elfquest 

Find out about 


from Jerry Pournelle 


things elven with 

chaos, manor 

Computing at Chaos 


Richard Pin! 


Manor 

journalism 

Reporting and 

astronomy 

A star party for 


writing news 


amateur astronomers 

journalism. 

Interaction for 

contact 

Science fiction meets 

pro* 

working press only 


science 

lexicon 

marketing 

About words 

Promos, sales, public 

disasters 

Natural and man¬ 
made disasters 


relations and high tech 

Getting started in 

education 

Computers in 
American classrooms 

new. writers 



the writing business 

mathematics 

Talk about high-level 

poetry, prose 

Writing both types 


mathematics 


of English 

sciences 

Scientific programs 

sf 

Science Fiction, Star 

space 

Space exploration 


Trek, and fantasy fans 

and development 

sfwa“ 

Science Fiction 

technology 

New technologies 


Writers of America 

and their impact 

tech, news 

Discuss Microbytes, 
product reports, 
items 

‘Please Note 

: Membership in this 

word. 

Word-processing 

conference is limited to pre-screened 

processor 

programs 

specialists only. 
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■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM , 
Mac, Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just S39 per quarter.* 

Subscribe via your computer... 

Set your program for full duplex, 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
International: call NU1310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour.* * 

‘Based on a $156 annual fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

•Available only in contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 • In NH 603-924-7681 

BIX 






McGraw-Hill 


Publications Online 


Total 



time— instantly. That’s the advantage of the McGraw-Hiij. Publications Online 
database. 

Now, count on immediate access to every original article, word for word, exactly as 
it appeared (except for graphics) in the leading McGraw-Hill magazines and 
newsletters serving the needs of today’s business, worldwide. 

Only McGraw-Hill, the world’s foremost business information publisher, can deliver 
it all so completely. Companies, people, products, whatever the topic—here's the 
unequaled connection to the full story in seconds. Call for total recall today. For the 1991 
list of our publications online, contact Andrea Broadbent at (609) 426-5523. 

Or Fax to (609) 426-7352. Or send us the coupon. 


• Business Week • Engineering News-Record 

• Aviation Week & Space Technology • Lan Times 


• Biotechnology Newswatch 

• Byte 

• Chemical Engineering 

• Data Communications 


• Nucleonics Week 

• Platt’s Oilgram News 

• Physician & Sportsmedicine 

• Postgraduate Medicine 

. . . AND DOZENS MORE. 


Available through Nexis® Dialog,® and Dow Jones News /Retrieval® 


McGraw-Hill 

Name 


Publications Online 

Title 


Princeton-Hightstown Road 

Company 


Hightstown, NJ 08520-9459 U.S.A. 

Address 


Please send me the complete 1991 list 

City 

State 

of your publications online. 

Zip/Postal Code 

Country 


Tel 



















We’re looking 
for retired 
managers who 
want to get 
back into 
action.” 


Harold W. McGraw, Jr. 
Chairman Emeritus, 
McGraw-Hill, Inc. 


I’m a volunteer supporter of the International IESC leads the field in this kind of work. We've 
Executive Service Corps, a not-for-profit or- done over 9,000 projects in 81 countries. We 
ganization with a vital mission: could have a project that’s just right for you. 


We send retired U.S. managers overseas 
to help businesses in developing countries, 
which often respond by increasing their 
imports of U.S. goods. In fact, developing 
countries consume about 40 percent of 
U.S. exports. 

As an IESC volunteer, you would not 
get a salary. But you would get ex¬ 
penses for you and your spouse, plus 
a world of personal satisfaction. 


For more information, send this coupon to: 
Harold W. McGraw, Jr., Chairman, McGraw- 
Hill, Inc., RO. Box 10005, Stamford, CT 
06904-2005. 


| Deaf Mr. McGraw: Tell me more about becoming an IESC | 
volunteer I am a recently retired manager or technician—or am 
about to retire—from a-US. company, (m free to accept an 
overseas assignment. I understand that volunteers receive ex¬ 
penses for themselves and their spouses, but no salary. 



City _ 


State 


-Zip- 


j In what publication did you see this ad? —___ M3 j 


International Executive Service Corps 

lt 5 s not just doing good. IVs doing good business. 














No PC should be without DOS 5.0. And no DOS 5.0 Only the DOS shell in PC Tools gives you access 

user should be without new PC Tools™ 7.0. to undelete, locate, and over 35 file viewers. And since 


Only PC Tools 7.0 builds upon the data recovery it uses a look and feel licensed from Microsoft, you’ll 


actually in DOS 5.0. We know. We wrote it. 

It’s so good Brad Silverberg, 
Microsoft’s VP in charge of DOS 5.0 said, 
“We chose PC Tools because it’s the best 
technology on the market.” 

And now PC Tools 7.0 gives you even 
more. Like data recovery on networks. 
Automatic utilization of DOS 5.0’s high 
memory to give your applications more 
room. Detection of over600 known viruses. 
And remote computing that actually lets 
you operate your office PC fiomyour home 
PC or laptop, via modem. 



fat/ Utilities fur the PC fajjfesfiwral 




spend your time using our utilities 
instead of learning them. 

PC Tools 7.0 even includes real 
Windows applications for Backup and 
Undelete that are data and keystroke com¬ 
patible with their DOS 5.0 counterparts. 

So call 1-800-445-4309 today for the 
name of a PC Tools dealer nearest you. 
And upgrade your upgrade. 

Central Point Software™ 

Making Computing Safer, Simpler, Faster, 


Central Point PC Tools Is a trademark of Central Point Software, Inc. Names of other products mentioned herein are used for identification purposes only and may be trademarks and/or registered trademarks of their respective companies. 











ROUNDTABLE 



What Is a 
Programming Language? 


BYTE columnlitii 
staff, and contributors 
debate the issues 


R oundtable is a forum in which BYTE 
editors, columnists, and contributors debate 
key issues that affect how you purchase and 
use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round-table conference. 


KEN SHELDON: Are HyperCard and other scripting 
tools programining languages? Surveys tell us that Mac 
owners use HyperCard (and HyperTalk) more than any 
other too! to create the applications they need. But since 
they’re not stand-alone applications, are they programs 
in the strictest sense of the word? 

So, what is a programming language? What is a pro¬ 
gram? Are we seeing a change in what constitutes pro¬ 
gramming? Does it matter what we call it? 

LARRY LOEB; If it gets the work done, it doesn’t mat¬ 
ter what you call it. HyperCard trades off speed of exe¬ 
cution for high-level handles on data constructs. It re¬ 
duces the formalism of coding to a syntax that is 
English-like, and that makes for accessibility and pro¬ 
ductivity. If 1 want something that’s easily modifiable 
and doesn’t need blinding execution speed, HyperTalk 
would certainly be one of my programming choices. 

Programming has always been a method to control 
machine activity. HyperCard does that quite well, and 
it deserves to be considered thus. I could put my devel¬ 
oper hat on and note that selling the results of my Hy¬ 
perCard programming is not only profitable, it's pro¬ 
ductive for making version changes. 

DENNIS ALLEN; In the case of HyperCard, its pro¬ 
gramming environment may be more important than its 
script language. Programming, per se, is being rede¬ 
fined at an increasingly high level of programmability. 
In other words, programming is getting easier for many 
types of application building. Programmers no longer 
have to reinvent the wheel with each new program they 
write—the “language 1 ’ already knows how to assemble 
screens, manage simple data files, and so forth. 

All this not only saves time for traditional program¬ 
mers, it also paves the way for nontraditional program¬ 
mers. lust because someone creates an application in a 


high-level programming environment or language does 
not mean the person’s not programming. 

DON CRABB: Of course HyperCard is a programming 
system. Its language, HyperTalk, constitutes a simple 
programming dialect similar to Pascal as described by 
the Standard Pascal Report. The HyperCard environ¬ 
ment itself includes enough object-like data structures 
and programming aids to 
make it a quite useful devel¬ 
opment environment for both 
pros who do application pro¬ 
totyping and end users who 
must put together quickies to 
meet their ueeds. 

Since when do stand-alone 
programs constitute the nec¬ 
essary end product for a pro¬ 
gramming language? That 
would automatically rule out 
any interpreted language, 
such as Lisp, Scheme, or Pro¬ 
log, as a programming lan¬ 
guage. While having a com¬ 
piler that produces optimized, 
executable code ultimately 
helps you sell an application 
and distribute it, the lack of a 
true compiler does not invali¬ 
date a language. 

In my department at the 
University of Chicago, we de¬ 
fine a programming language 
as any artificial language that 
can be parsed by a machine 
and used to create or imple¬ 
ment any algorithm. That 
means that simple languages 
with only a few verbs, which can be used to implement 
different Turing machines, are, indeed, programming 
languages. We also allow that there are large numbers 
of differences among programming languages and the 
usefulness they have for specific research or develop¬ 
mental purposes. But as to their basic definition, we 
tend toward simplicity, as do most mathematics- 
derived computer science departments. 

SHELDON: Don, do you have any sense of the percent¬ 
age of Mac owners who actually program in Hyper- 


DENNIS ALLEN 

Settlor Editor, BYTE Lab 

DON CRABB 
Contributing Editor 

LARRY LOEB 
Consulting Editor 

RICH MALLOY 
Managing Editor, 
News & Technology 

BARRY NANCE 
Consulting Editor 

WAYNE RASH JR. 
Contributing Editor 

KEN SHELDON 
Senior Editor, Features 

PETER WAYNER 
Consulting Editor 


AUGUST 1991 -BYTE 103 





ROUNDTABLE 


Card, versus those who just use it to run 
stacks? 

CRABB: I’ve seen the figures that Claris 
has in-house. It breaks down like this: Of 
all current Mac owners (as of February 
1), 7 percent have never touched Hyper- 
Card; 18 percent have used HyperCard a 
little to browse stacks; 23 percent use 
HyperCard to browse stacks or make 
slight modifications to existing stacks at 
least once per day; 30 percent use Hyper¬ 
Card to browse stacks, make slight mod¬ 
ifications to existing stacks, and have 
tried to create their own stacks; and 22 
percent use HyperCard regularly to cre¬ 
ate customized personal or departmental 
stacks (ranging from simple to moderate¬ 
ly complex, including SQL front-end 
database access and application proto¬ 
typing). 

SHELDON: So that makes 45 percent of 
Mac users who use HyperCard regu¬ 
larly, and 75 percent who’ve actually 
programmed with it. This whole issue is 
going to become more thorny as we see 
the continuing development of products 
that let you develop programs without be¬ 
ing a programmer. And what better use 
for all those MIPS that the chip folks are 
promising us? I don’t have to be an auto¬ 
motive engineer to plan a day trip. Why 
should I have to be a programmer to 
make my computer do something new? 

LOEB: Gee, Ken, you’re sounding like 
an object-oriented weenie. But that’s ex¬ 
actly it. Why should you have to know 
the compression ratio of the cylinders in 
your car to drive it? Elegance means sim¬ 
plicity lots of times, and it’s probably 
true in programming. HyperTalk and 
the like give you high-level handles on 
your data. You can customize a stack. 

RICH MALLOY: One thing to keep in 
mind is that you don’t even really need a 
programming language to create an ap¬ 
plication. A spreadsheet program such as 
1-2-3 allows you to create an application 
without using a language—even if you do 
not use macros. And a program such as 
Baler allows you to turn a 1-2-3 template 
into a stand-alone executable application. 

The problem we get into here is in try¬ 
ing to compare one type of application 
development system with a totally differ¬ 
ent type. After all, both a blank canvas 
and a paint-by-numbers canvas can be 
used to create a painting, but you would 
not want to compare the two, 

PETER WAYNER: Yes, HyperCard is a 
language, especially when you consider 


the scripts. I think most people have a 
huge fear of programming and need to be 
tricked into doing it. 

I was at a Mac university conference, 
where people demonstrated products and 
work in progress. One librarian was 
showing a tutorial for “Shepardizing” 
legal references. It was constructed in a 
snazzier version of HyperCard called 
Author ware. She showed me all the slick 
cross-fades and effects and told me, 
“And it doesn’t require any program¬ 
ming! I did this myself in two days!” 
While she was certainly giving com¬ 
mands to the computer to manipulate ob¬ 
jects on the screen, she didn’t feel that 
she was programming because it wasn’t 
difficult and beyond her abilities. 

Steve Wolfram also noted that if he 
went out and announced a new language, 
he would have been dead. Calling it 
Mathematics, a totally new system that 
just happens to have its own internal lan¬ 
guage, wasn’t off-putting, though. 

I would guess that in many cases, pro¬ 
gramming is a synonym for “difficult, if 
not impossible.” Gosh, deconstructive 
computer science. 

CRABB: 1 run into the same thing at the 
university. We deliberately don’t use the 
word “programming” in our intro com¬ 
puter science courses for humanity stu¬ 
dents because they are scared of it. Then 
after 10 weeks, they discover that they 
have been programming all along, 

SHELDON: Maybe “What is program¬ 
ming?” is one of those questions like 
“What is artificial intelligence?”—ev¬ 
erybody essentially knows what you’re 
talking about, until you look too closely 
and try to define it exactly, at which 
point everything falls apart. 

On a related point, I’m putting togeth¬ 
er an article on graphical program¬ 
ming—languages, applications, and de¬ 
velopment tools that let you use graphical 
elements to create programs or applica¬ 
tions. It ’s a tough topic to nail down since 
there are so many possible angles, Here’s 
a comment that Ion Udell made to me: 

“Sounds reasonable to me. i wonder, 
though, whether the point of the piece 
may end up being that graphical pro¬ 
gramming is a category with no raison 
d’etre. That is t it looks like a category, 
but when you look closer, it sort of splin¬ 
ters apart into a bunch of different, not 
necessarily thematically related, things. 
It would explain why the subject has been 
so tough to nail down,” 

BARRY NANCE: Ummm. . .no. You 
can look at programming as closely as 


you want to without losing clarity and 
definition. As mentioned earlier, pro¬ 
gramming is the art (oughta be a science, 
but it’s not) of instructing a computer to 
do one or more related tasks. The trick is 
to give the computer exactly the right 
instructions. 

In a low-level language, each instruc¬ 
tion is an infinitesimal part of the overall 
task. At higher levels, each instruction 
encompasses a larger part of what’s to be 
done. Even with high-level languages, 
though, it’s pretty tricky to specify the 
steps of a task correctly. Perhaps some¬ 
day we’ll have computers that program 
themselves, since we humans seem to do 
such a bad job of it. 

Does dBase implement a computer 
language? Object Vision? Or Word for 
Windows with its macros? Maybe. Some 
programs perform a fixed, unwavering 
task when you run them. Others digest 
whole files of parameters and script en¬ 
tries to determine the current task—but 
you are still limited by the bounds of 
what’s permissible for parameters and 
scripts. (Are Procomm communications 
scripts “programs”?) Still other pro¬ 
grams provide so much flexibility that 
you can clone the programs themselves 
by giving them the right parameters/ 
scripts/instructions. 

Is this true?: You have a computer lan¬ 
guage if you can do anything in it that you 
could do with assembly. Otherwise, it’s 
only a script-reader. 

CRABB: Each of those programs imple¬ 
ments some artificial language. We can 
choose to call them macros, or scripts, or 
access methods, but they all fall into the 
generic realm of artificial languages. 
How complete their grammars are, of 
course, is another question. Perhaps that 
is how we can ultimately decide when 
something qualifies as a true computer 
language—by the richness of its gram¬ 
mar and syntax. 

WAYNE RASH JR.: 1 tend to look at 
these questions functionally. If you can 
use a program to create useful applica¬ 
tions, then it must be a language. You can 
use HyperCard to create a useful appli¬ 
cation, so it must be a language. Person¬ 
ally, I think most of these arguments 
proclaiming that something isn’t a lan¬ 
guage are religious issues. What they are 
saying is that it isn’t hard to use, and thus 
it will allow the great unwashed public 
to actually (gasp!) program computers. 
That being the case, maybe they can pro¬ 
tect their rice bowl a little longer if they 
claim that it’s not a “real” language. 
Such claims are, of course, hogwash. ■ 
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N 1 o matter where in the world 
you sell your software. 

I _ Rainbow Technologies’ 

Software Sentinel ’ family 
of hardware keys will protect your 
investment and revenues. 

Rainbow keys offer virtually 
unbreakable security against 
unauthorized software use. 
Custom-designed with ASIC 
technology, they are easy to install 
and totally transparent in operation. 
More than 100 high-level language 
interfaces are available for most 
operating environments, including 


DOS, OS/2, Windows, Unix, Xenix, 
Novell and the Apple Macintosh. 

With 1.5 million keys protecting 
more than $2 billion worth of 
software. Rainbow Technologies 
leads the world in Execution 
Control, Revenue Protection and 
Information Security, You’re assured 
of first-class support, service and 
supply from world-class distributors 
around the globe. 

For additional information or 
an evaluation package, contact 
your nearest Rainbow represen¬ 
tative today. 


G RAINBOW TECHNOLOGIES 


GLOBAL SALES AND SERVICE: 


Rainbow Technologies Ltd. 
Shirley Lodge. 470 London Road 
Slough, Berkshire 5L3 EQY 
Untied Kingdom 
Tfe): (4410753 41512 
Ru: (44) 0753 43610 


Rainbow Technologies GmbH 
Oskar-Messrer-StrasRe 16 
Postfach 1243, D-8045 hrmazung 
Germany 

Tel: (49) 89 961 3051 
But: (49) 89 961 2617 


Rainbow Technologies SARL 
2 Rue du Guc 
7HI20 ORCEMONT 
France 

Tel: (33) 1 34 85 9980 
Rut: (33) i 34 85 9142 


Rainbow Technologies, Inc. 
9292 Jeronimo Road 
Irvine, California 9271 ft 
USA 

lei: (1) 714 454 25QO 
Fax: (3)714 454 8557 


Protect your sales 
and profits with 
Rainbow's Software 
Sentinel keys ... 

■ SentinelPro “ 

Rainbow’s flagship key 
uses an algorithm technique 
for maximum security, 

M Sentinel-C" 

Protects multiple packages, 
contains 126 bytes of 
de ve loper-programm abl e 
memory. 

■ Sentinel Scribe" 

Version of Sentinel-C 
which can be dynamically 
alterable in the field, 

■ Sentinels hell“ 

Protects without requiring 
access to the source code, 

■ NetSentiner 

Site license revenue protec¬ 
tion of LAN applications 
CNetPro & Net-C versions), 

■ EvE “ 

For Apple Macintosh SE 
models and above, protects 
multiple packages. 


■ NORTHERN EUROPE: United Kingdom: Rainbow Technologies Ltd., Tel: (44) 0753 4153 2 Benelux; IntroCom Ekctfon1ca,Td: (31) 74 430 105 Scandinavia: PER1C0 A/S.Tel (47) 2 49 1500 
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France: Rainbow Technologies SARL, Tel: (33) l 34 85 9980 Afitis, Tfe£ (33) 93 53 09 87 Spain: MECCO, Tel: (34) 3 422 7700 Italy: FAST-Italia, Tel: (39)63 13 0465 BFI IB EXS A SPA. Tel: (39) 2 331 00535 
Greece: Byte CompukT Applications .Tel: (30) i 9232335 Turkey; Bimek Limited, Tel: (90) I 3469000 Middle East & North Africa: CDG Engineering, Tel: (962)6818 360 Israel; PC Soft.Tel: (972)3664535 

■ PACIFIC R l M: US A: R ai nbow Tech oologies, Inc, T Id; (I) 714 454 2100 .la pan; Gi ken Shoj i Co, t Ltd. .Tel: (81) 52 972 6544 Austral ia; FM S Ply t. td*, Te I: (6t) 3 699 9899 Korea: Genesis 
Trading Corp- h Tel: (82)2 587 1475 India; ThresiroEdTechmd ogles, Tel: (91) II 727 3820 Thailand: BCS International, Tel: (66)2 319 4451, Taiwan: Lehightek,Tel: (886) 2 312 2145. Hong Kong: Beta 
Trading, Tel: (85) 1 544 8963 ■ LATIN AMERICA: USA: Rainbow Technologies, Inc., Tel: (f) 714 454 2100 Mexico St Central America: Impex Computation, S.A. De C,Y, Tel: (52) 66 21 0291 
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PROFESSIONAL LEVEL COMPUTERS 

Custom built and integrated for you. 


ACCOUNT EXECUTIVES 

Trained professionals who 
will assist you in configuring 
your Professional Level 
Computer System. Your per* 
so n a I contact before, during 
and after your purchase. 


SUPPORT 

1-800, Toll-Free Technical support for 
the lifetime of your system. Trained 
technicians capable of troubleshooting, 
diagnosis and integration assistance. 
System Engineers also available. 


WARRANTY 

One year, on-site warranty through 
Texas Insl rumen Is, with 9- to 24-hour 
response lime {the best in the industry!), 
highly trained on-site technicians, one 
year parts and labor, air shipment of 
replacement parts. Extended warranties 
also available. 


GUARANTEE 

30- Day Satisfaction 
Guarantee, No fine print. No 
penalties. No restocking fee. 
No shipping costs. 




PAYMENT 

Visa, MasterCard, AMEX, 
Company Leasing, Approved 
Purchase Orders, C.O.D,, 
Individual Financing 


FLOPPY DRIVES 

Chi non or TEAC 


MONITORS 

AC [, TWE, ViewSonic, Sony, 
Seiko, Nanao, Mitsubishi, NEC 


SOFTWARE 

Configured, installed, 
tested, Microsoft, DOS, 
Windows 3,0, 

Wordperfecl, Lotus, 
fQuarterdeck, Adobe, Corel, 
Aldus, Unix, Novell, SCO 


MOTHERBOARDS 

286' 1 6, 386SX'! 6, 
386-5X2G&25&33 Cache, 
486P25&33 ISA Cache, 
4S6-25&33 EISA Cache 


ACCESSORIES 

Mouse, Trackballs, FAX 
Cards, Modems, Keyboards 


DIGITIZERS, PLOTTERS, 
SCANNERS 

Summasketch , Kurta, C al comp , 
Roland, HP, Houston 
Instruments, Mitsubishi 


VIDEO CARDS 

Diamond Speed star (TSENG 
4000), STB, Orchid, Artist, 
Vermont, Video 7, ATI, Cardir 


PRINTERS 

Dot Matrix, Laser, Inkjet, 
Panasonic, Texas Instrumei 
Canon, NEC, QMS, Star 


CONTROLLERS 

Western Digital, U Itrastor, 
Adaptec, DPT, Always, 
IDE, ESDI, SCSI 


NETWORKING 

Novell, Unix, Xenix. 
Completely configured file- 
servers and workstations. 
Software loaded, hard drives 
i ompsurfed, network cards 
Installed and tested, cabling 
prepared. 


MEMORY HARD DRIVES 

70ns or 80ns SIMM, SIP, DRAM Seagate, Maxtor, 

I MB - 64MB Conner, Micropolis 



Mi Tower 


Desktop 5F 


M3 Tower M5 Tower 


M2 Tower 


Desktop 


THE POSSIBILITIES 
ARE ENDLESS 



Automated 
Computer 
Technology Corp. 


PROFESSIONAL LEVEL 
PERFORMANCE 


Automated Computer Technology Corporation • 10849 Kinghurst, Houston, TX 77099 • (713) 568-1 778 


ACT offers this complete integration at competitive prices* Who else can combine this level of performance, 
customization, service and support? No one* Call (800) 521-9237 for more information. 












































SUPERIOR SERVICE AND SUPPORT 

Custom Performance Integrations... 





ACT 386SX“-20 CACHE SYST 


• Intel 3865X-20MHz CPU 

• 32K Cache Memory 

• 2MB RAM (exp. to 32MB) 

• 1.2MB & 1 44MB Floppy Drives 

• 69MB IDE Hard Drive (19ms) 

• 2 Serial Ports/1 Parallel Port 

• AMI Bios 

• Enhanced 101 or 102 Keyboard 


• ACT SVGA Monitor 
{1024x768, .28mm dp.) 

• Super VGA Video Adapter w/512K 

• Choice of Tower or Desktop Case 

• Microsoft DOS 4.01 

• Free Deli very 

< Wide Variety of Custom Options 


$2,195 



ACT 386'“-33 CACHE SYSTEM 


■ Intel 80386-3 3MHz CPU 

■ 64K Cache Memory 

■ 4MB 80ns RAM 

• 1,2MB & 1.44MB Floppy Drives 

• 210MB IDE Hard Drive (15ms) 

• 2 Serial PortVl Parallel Port 

• AMI Bios 

• Enhanced 101 or 102 Keyboard 


• ACT SVGA Monitor (1024x768, 28mm dp.) 
■ Super VGA Video Adapter w/1 MB 

• Choice of Tower or Desktop Case 

• Microsoft DOS 4.01 

• Microsoft Windows 3.0 

• Microsoft Serial Mouse 

• Free Delivery 

• Wide Variety of Custom Options 


* ACT'* 33MH* mini-tower Is a 
class act all 1 be way around. 
The ACT 3 66*3 3 FC fc a well- 


made machine with easy drive 
access, good performance, and 
impressive attention to con- 

shuclion detail. This 
computer Is easy io 
recommend* 
December 2S, 1990 
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$3,195 



ACT 486“-33 CACHE SYSTEM 


• Intel 80486-33MHz CPU 

* Cache: 128K (ISA) 256K (EISA) 

* 4MB System RAM 

* 1,2MB & 1.44MB Floppy Drives 

• 210MB IDE Hard Drive (1 Sms) 

• 2 Serial Ports/1 Parallel Port 

• 8 ISA Slots or 8 EISA Slots 

* Enhanced 101 or 102 Keyboard 


* ACT SVGA Monitor (I024x76fl, .28mm rLpj 

* Super VGA Video Adapter w/1 MB 

* Choice of Tower or Desktop Case 

* Microsoft DOS 4,01 

* Microsoft Windows 3,0 

* Microsoft Serial Mouse 

* Free Delivery 

* Wide Variety of Custom Options 


$4,595 

ISA 128K Cache 

$5,795 

EISA 256K Cache 
Up to 64 MB 



386SX™ NOTEBOOK LAPTOP 


• Intel 386SX CPU 

■ 6,9 pounds including battery 

• 1 MB System RAM (exp. to SMB) 

■ 1,44MB Floppy Drive 

• 20MB, 40MB, 60MB Conner HD Options 

• Backlit VGA Display w/external port 

• Microsoft DOS 4,01, Microsoft Windows 3.0 

• Logitech Serial Mouse 

■ Free Carrying Case and Delivery 


sx-i6 $2,495 

20MB Hard Drive 

sx -20 $3,095 

40MB Hard Drive 



Automated Computer Technology Corporation 


10849 Kinghurst, Houston, Texas 77099 
Telephone (713) 568-1778 * FAX (713) 568-1779 


ACT Now Toll-Free 

1 - 800 - 521-9237 



Lease Terms, Qualified P.O/s Accepted. 
Dealer and VAR inquiries welcomed. 
Inlemarfrmaj Inquiries Invited. 


© 199t Auiomuted Cu*ripuiw TcL-hnology Corporation. All rifthis reserved. Ofher product name', and trademarks used for comparison may be (he property or other companies, Prices and specification* are subject tochangfl wirhoui notice. A-C T cannot be held 
responsible tor errors in photoKpaphy nr tvpourapfry. The equipmenl abew is PCX Class A or Class B approved. NOVELL, UNIX, XENIX, OS/2 and T1 are all trademarks oT ihetr respective caporatiem Teiiai ImlrummtS un-silr service Is available In most UJS. 
anti Canada locations. The numbers iBb aod 46b are trademarks at Intel Corporation. MANEOVE 44D2 
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FEATURE 


Smalltalk 

Yesterday, Today, 
and Tomorrow 

A look back and a look ahead at this innovative programming language- 
first featured 10 years ago in BYTE 

L. PETER DEUTSCH AND ADELE GOLDBERG 

I t’s been a decade since the August 1981 issue of BYTE was published. That 
issue provided many people with a first comprehensive look at the then-fa¬ 
bled Smalltalk programming environment. In this article, we look back at 
how people thought about Smalltalk in those days. Then we’ll look more 
broadly at how Smalltalk and object-oriented software technology has pro¬ 
gressed since then; we’ll also consider today’s state of this technology and the 
market for it. Finally, we’ll look ahead to objects in the year 2001, another de¬ 
cade hence. 

1981: Sending Up the Balloon 

In that BYTE issue of 10 years ago, we wanted to convey three ideas about Small¬ 
talk and object-oriented software technology: first, that an interactive, incre¬ 
mental approach to software development can produce qualitative and quantita¬ 
tive improvements in productivity; second, that software should be designed in 
units that are as autonomous as possible; and third, that developing software 
should be thought of in terms of building systems, rather than as black-box appli¬ 
cations. The Smalltalk-80 system described in that issue so long ago was the ex¬ 
emplar of these three ideas. 

Smalltalk was widely known then—and yet, largely unknown. Alan Kay and 
others from the Xerox Palo Alto Research Center (PARC) had been giving talks 
with tantalizing glimpses of the technology, but few people knew or understood 
its content. Thus, the cover of BYTE’s Smalltalk issue—depicting a brightly col¬ 
ored Smalltalk hot-air balloon leaving an isolated island—symbolized our feeling 
that the time had arrived to start publicizing what we’d been doing. We believed 
we had new ideas that could make a real difference in how people developed 
software. 

Many research examples developed at PARC demonstrated that object-oriented 
design could produce an appealing, intuitive, and direct mapping between ob¬ 
jects in the real world and objects in a software implementation. We saw this as a 
radical breakthrough in one of the most difficult and problem-prone steps in soft¬ 
ware development—identifying terms and relationships as understood by human 
participants of a particular situation with those understood by a computer. 

We believed that this simple mapping of nouns to objects was all (or most) of 
the story about how to design with objects, and we presented it as such in the 1981 
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SMALLTALK 




the past decade was 
to move Smalltalk 
off its island. 



BYTE articles. Subsequently, in examples given in our books 
in 1983, we demonstrated that the power of objects applied to 
more than nouns: It also applied to events and processes. But 
this power was not as well explained or exploited. 

The Smalltalk research project was founded on the belief 
that computer technologies are the key to improving communi¬ 
cations channels between people, in business as well as per¬ 
sonal settings. Our activities focused on finding new ways to 
organize information stored in a computer and to allow more 
direct access and manipulation of this information. 

The Smalltalk edition of BYTE introduced our approach to 
managing the complex information world of modern applica¬ 
tions. It explained our methods for taking full advantage of new 
graphics and distributed computing and for improving the abil¬ 
ity of experts in business and personal computing to describe 
their world models. 

In retrospect, we are pleased that much of the software com¬ 
munity has come to agree that the object-oriented approach to 
software organization is a new way to solve problems that is 
often better than the procedural approach. Although our ideas 
about problem-to-implementation mapping were incomplete— 
notably given the lack of formal methodologies—those ideas 
are widely accepted today. 


1991: A Decade of Experience 

What have we learned in the past decade based on the Smalltalk 
research and experience that was introduced to the public in 

those 1981 BYTE arti- 


BVTE 


ACTION SUMMARY 


When BYTE first broke the 
news about Smalltalk to the 
world, there were no PC ver¬ 
sions of the language. Now, 
the principles that Smalltalk 
pioneered have permeated 
the microcomputer world, 
and powerful versions of the 
language are available for a 
variety of personal computer 
platforms. 


des? The first idea, as 
we stated earlier, is 
simply that a highly in¬ 
teractive, highly incre¬ 
mental software devel¬ 
opment environment 
can produce a qualita¬ 
tive improvement in 
software development 
productivity. Even in 
1981, Smalltalk sys¬ 
tems were not the only 
ones with this charac¬ 
teristic—Lisp systems 
pioneered the approach 
in the early 1960s—but 
they were among the 
outstanding examples 
and were the ones that 
moved most success- 
fully from proprietary 
hardware to the micro¬ 


processor mainstream. Today, the truth of this idea is widely 
recognized: The suppliers of environments for more-estab¬ 
lished languages like C, C4 -h t and Ada are now aiming to pro¬ 
vide the benefits that Smalltalk introduced a decade ago. 

The second idea is the basic idea of object-oriented software 
organization: that software should be designed in units that are 
as autonomous as possible, should correspond to identifiable 
entities in the problem domain whenever possible, and should 
communicate through identified interfaces. This idea grows 
out of work on modular software design that dates back, again, 
to the 1960s. Object-oriented terminology adds an emphasis on 
direct mapping of concepts in the problem domain to software 
units, the idea of shared behavior and multiply instantiated 
state, and a focus on the interfaces between the units. 

The last of these (the interfaces between the software units) 
makes it easy to think about systems that are configured or that 
grow dynamically. Smalltalk has no monopoly on new con¬ 
cepts, but it has been a leader in the public relations necessary 
to get these concepts out into the computing mainstream. 

Object-oriented software organization has a natural relation 
to two current trends in software construction: combinable ap¬ 
plications and open systems. Our interpretation of the term 
open systems is that for systems to grow, evolve, and combine 
gracefully, they should be constructed out of software with 
published interfaces. Functional software should be designed 
to be used as a component by other software, as opposed to be¬ 
ing monolithically united with a particular interface designed 
only for humans at a terminal. 

The third important idea that has grown partly out of the 
Smalltalk work is related to the open-systems idea—namely, 
that one should always think about building software in the con¬ 
text of building systems, rather than in the context of black-box 
applications. In other words, one should examine explicitly the 
nature of both the downward interfaces (the resources or facili¬ 
ties the software uses) and the upward interfaces (the client's 
use of the software) and make them as undemanding as possi¬ 
ble. Separating functionality from the user interface, which is 
the Smalltalk concept of model-presentation-interaction known 
as model-view-controller, is just one application of this princi¬ 
ple—but a very important one. 

The motivation behind much of the activity in the past de¬ 
cade was to move Smalltalk off its island and into easy avail¬ 
ability for the general programming community. We look at 
this activity as being aimed at creating a credible, concrete, and 
robust realization of the ideas that we could present only in shel¬ 
tered research form in 1981. 

As Smalltalk has moved into the commercial world, it has 
encountered the familiar phenomenon of technological life 
span. A technology comes into existence on paper, often at a 
university. It then progresses to research papers, research pro¬ 
totypes, and usable research-scale artifacts. Finally, it goes 
into commercial use, first by the adventurous and then by the 
broad mass of users—getting adapted, extended, patched, and 
transported as long as it continues to solve problems well, and 
eventually getting replaced in many or all of its uses by newer 
technology. Smalltalk is now in this third stage—past the scru¬ 
tiny of the adventurous and experiencing wider commercial 
adoption. [Editor's note: For a look at some new products that 
should help bring Smalltalk to a larger audience , see the text 
boxes "OOP Made Visual: Digitalk’s Look and Feel Kit" on 
page J12 and “Smalltalk About Windows " on page 114.] 

A Framework for the Future 

One of the promising new concepts in object-oriented design- 
being actively explored today in Smalltalk as well as in other 
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Graphical forms and a robust programming language 
combine to create powerful Windows-based applications. 
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Visual design tools provide a graphical way 
to create graphical applications. 


Now developing Windows 
applications is almost as easy 
as using them. 


Finally, there’s a fast and simple way to develop execut¬ 
able applications for Microsoft” Windows ™ 3.0. 

To start, you simply point, click, and drag. In almost no 
time, you’ve built a functional Windows interface. Without writ¬ 
ing a single line of code. 

But writing code is simple, too. You just choose events in 
the interface, then write the corresponding procedures. So 
when ButtonNew is clicked, for instance,“Sub ButtonNew_Click” 
is automatically executed. What’s more, you’re writing in a 
language that’s easy to use, highly structured, and powerful. 

The result applications that used to take days or weeks 
can be finished in hours. 

This remarkable new system is Microsoft Visual Basic™. 
To learn more, call (800) 541-1261, Dept. R15. And see just 
how clear Windows programming can be. 

Fbr man information msulc the SO Untied States, call (800)S4N26l. Dept. R1S Customers at Canada, call 1416)568-3503. Outside the US and Canada, call (206) 
936-8661. O 1991 Mkrmoft Corporation. All rights reserved. Microsoft and the Microsoft logo are registered trademark's and Windows, Making it all makr sense and 
Visual Bask are trademarks of Microsoft Corporation 


PROGRAMMER'S TIPS 


Key Features 

• Fast, full-featured programming 
language. 

• Create .EXE files with no royalty or run¬ 
time fee. 

• Visual design tools for click-and-drag de¬ 
velopment of graphical applications. 

• Sophisticated Windows-based applica¬ 
tions can include all standard Windows 
controls, multiple windows, dialogs, cus¬ 
tom menus, drag-and-drop, and program¬ 
matic graphics. 


• Paste-link and programmable Dynamic 
Data Exchange (DDE). 

• Support for Dynamic Link Libraries 
(DLLs). 

• Online, context-sensitive Help. 

• Detailed online tutorial. 

• Sample code and full-featured example 
applications. 

• Incorporate bitmap graphics, metafiles, 
and icons. 

• Sophisticated debugging tods. 


Visual Basic’s interactive Help 
system is always at your fingertips. In 
the Code window , select any language 
keyword and press <F1> to get in - 
formation on that word’s usage and 
syntax. Hypertext links allow you to 
jump to related topics. You can even 
cut and paste code examples into 
your program. 

Microsoft 

Making it all make sense' 
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OOP Made Visual: 
Digitalk’s Look and Feel Kit 

Ellen Uliman 


O bject-oriented programming is 
highly conceptual. Based on the 
ideas of encapsulation, inheri¬ 
tance, and polymorphism, OOP 
may seem to be the headiest and least vi¬ 
sual of programming models. But the 
Look and Feel Kit from Digitalk man¬ 
ages a difficult task: It makes visible the 
concepts and mechanisms of OOP. 

Based on the Smalltalk language, the 
Look and Feel Kit is more than a tool 
for creating GUIs. It provides a plat¬ 
form for creating complex object-ori¬ 
ented applications with a minimum of 
coding. It can also be used to integrate 
application components from a variety 
of sources, whether they’re written in 
Smalltalk or another language, creating 
a consistent, object-oriented user inter¬ 
face. The screen at right shows an E- 
mail application in the process of being 
developed. 

The development environment, run¬ 
ning under Windows, has the familiar 
GUI, An iconic palette shows available 
categories of application components. 


The categories include windows, panes, 
buttons, menus, and tools. The palette 
is fully extensible and, when shipped, 
may include a category for database ac¬ 
cess, offering components for commu¬ 
nication with Structured Query Lan¬ 
guage databases. 

After you select a category, the pal¬ 
ette shows the available components in 
that group. For example, selecting the 
panes category brings up options that in¬ 
clude text, graphics, and list panes. The 
window category offers application 
windows and dialog boxes, and there is 
a range of buttons and menus. The tool 
category includes what are in essence 
fully functional “applets”: a file acces¬ 
sor, an organizer toot for grouping col¬ 
lections of objects such as files, and the 
important dynamic link library (DLL) 
accessor for accessing modules written 
in other languages. 

To create an application with the 
Look and Feel Kit, you drag selected 
components into the application editor 
window, placing them where you like. 


You can move components later. Pixel- 
ievel movement and al ignment tools let 
you pinpoint placement. 

After helping you arrange the graphi¬ 
cal elements, mosL “visual” application 
tools stop being visual at that point. To 
get functionality behind components, 
you usually have to start writing code. 
But it’s here that the Look and Feel Kit 
gets interesting. 

To add functionality to a component, 
you first select an object. This elicits a 
pop-up menu showing the messages this 
object can send and receive. You select 
a message from the menu, and you get a 
“wire,” which you then draw to the ob¬ 
ject that will receive the message. The 
wire is the communication line between 
objects. When you connect the wire to 
the receiving object, you get the receiv¬ 
ing object’s menu of messages. Select¬ 
ing a message on the receiving object 
completes the connection. For example, 
a List Pane component showing the con¬ 
tents of a directory may send a se¬ 
lected message to a File Accessor corn- 


FOR MORE INFORMATION 
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languages and environments—is the concept of a framework. In 
an object-oriented environment that supports inheritance, re¬ 
usable software that implements a single concept frequently 
takes the form of a specialization hierarchy in which the super¬ 
classes are more abstract (e.g., the Smalltalk classes Collec¬ 
tion and Number), with certain operations deliberately left to 
implementation by more concrete subclasses (e.g., Array as a 
concrete subclass of a kind of Collection, and Integer as a 
kind of Number), These holes in the superclasses (called virtual 
functions in C + + terminology) are an important part of the 
design. 

A framework is a generalization of this idea to a group of 
classes working together. For example, the Smalltalk model- 
view-controller framework consists of three abstract super¬ 
classes that provide little more than definitions of how the con¬ 
crete subclasses should work together, plus some bookkeeping 
code and default implementations of the most common opera¬ 
tions. You reuse a framework by writing new concrete subclass¬ 
es and combining existing subclasses in new ways. 

Another example of a framework involves the notion of a dis¬ 
crete event-driven simulation, in which objects interact to rep¬ 
resent tasks, workers, locations (where tasks are carried out by 


112 BYTE * AUGUST 1991 









SMALLTALK 



Digitalk *$ Look and Feel Kit lets you develop applications—like this E-mail 
program — by choosing components and connecting them with “wires. " 


ponent, which, in turn, accesses a file. 

The process of drawing wires be¬ 
tween components continues, object to 
object, until you have described all the 
lines of communication. The Look and 
Feel Kit displays some wires in red, in¬ 
dicating incomplete connections—those 
that require argument input. Complete 
connections are shown in green* You 
can test these connections by launching 


the application at any time* 

When you are satisfied with what you 
have constructed, you save the applica¬ 
tion* You can then use it in three ways: 
Yon can add it to the palette* extending 
the available programming compo¬ 
nents; you can execute it as an .EXE 
file; or you can make the application a 
DLL for distribution* 

The Look and Feel Kit, with its so- 


called wires, externalizes Language- 
tevel objects* By grabbing a component, 
you immediately see its graphical ele¬ 
ments. You also “see” its message capa¬ 
bilities—what are usually the conceptu¬ 
al, nongraphical aspects of an object. In 
a programming world where code is in¬ 
voked through the passing of messages, 
the wires provide a literal, visual repre¬ 
sentation of the OOP procedural model. 

By drawing connections, you can cre¬ 
ate complex applications with a mini¬ 
mum of coding. The determining factor 
in this development process is the qual¬ 
ity and completeness of your component 
set. You can extend the set with applica¬ 
tions you have created using the Look 
and Feel Kit, with Smalltalk objects 
you have written, with components pur¬ 
chased from third parties, and with 
DLLs. With a thorough set of compo¬ 
nents, you should be able to construct 
nontrivial applications, relying mainly 
on visual programming. 

After the current Windows release of 
the Look and Feel Kit, Digitalk plans to 
ship an OS/2 version in October or No¬ 
vember. This powerful, interesting de¬ 
velopment tool should add momentum 
to the OOP movement. And it may win 
some converts to the Smalltalk cause. 


Ellen Oilman is a San Francisco- 
based associate news editor for BYTE. 
She can be contacted on BIX as 
44 ullman . 


the workers), and statistically based schedules for introducing 
tasks and workers. New components, specialized tasks, work¬ 
ers, and schedules can be described in order to reuse the gener¬ 
al framework to create specific simulations. This concept is de¬ 
scribed fully in the book Smalltalk-80: The Language by Adele 
Goldberg and Dave Robson (Addison-Wesley, 1989). 

The other Smalltalk idea receiving attention today is that 
building software is building systems* Software should have the 
same property as a fractal design: Assemblies built out of parts 
should have the same qualitative nature (such as definable in¬ 
ward and outward interfaces) as those parts. Developers must 
realize that they cannot predict all the ways that a piece of soft¬ 
ware will be used or all the ways that it will be ported to use the 
facilities of new environments* 

Smalltalk in the Marketplace 

One of the powerful ideas that has attracted new attention as a 
result of the development of object-oriented software technol¬ 
ogy is the notion of reusable, combinable applications* Today, 
this idea is promoted at three levels: (!) operating systems, such 
as Unix pipes and fork/exec; (2) window systems, by way of 
interapplication communications conventions (e.g., Apple's In¬ 


terapplication Communications, Microsoft’s Dynamic Data 
Exchange, and the X Window System's Inter-Client Communi¬ 
cations Conventions Manual); and (3) independent software ar¬ 
chitectures (including low-level ones such as Microsoft’s dy¬ 
namic link libraries and Sun Microsystems' shareable libraries, 
as well as high-level ones such as Patriot Partners 1 Constella¬ 
tion project and ParcPIace’s object model and frameworks 
approach). 

Many believe that the discipline of defined, published inter¬ 
faces—which the object-oriented approach naturally pro¬ 
motes—will create a new marketplace for reusable software 
components. However, from our experience with many devel¬ 
opers and users of Smalltalk systems in many environments, 
we think the key economic shift will be in a different area* 

A public market is a loosely organized environment. Compo¬ 
nents placed in a market will face a wide variety of demands, 
and even well-designed components with minimally con¬ 
strained interfaces will have trouble attracting a critical mass of 
customers. 

On the other hand, within a single organization, reusable 
components can be developed and redesigned to span a large 
fraction of their intended uses. In this way, the accumulation of 
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Smalltalk About Windows 

Ben Smith 


T he Smalltalk environment has in¬ 
cluded windows since its incep¬ 
tion. In fact, you might say that 
all the popular windowing envi¬ 
ronments grew out of the Smalltalk en¬ 
vironment developed at Xerox Palo Alto 
Research Center (PARC). But, as with 
any evolving system, there are marked 
differences between the progenitor and 
its descendants. 

Now, Smalltalk has recombined with 
the newest of the window environments, 
Microsoft Windows 3.0. The two major 
vendors of Smalltalk implementations 
for PCs have recently announced ver¬ 
sions for Windows: Objectworks\ 
Smalltalk for Windows from Parc Place 
Systems, and Smalltalk/V Windows 
from Digitalk. While the core of both 
systems is Smalltalk, the Windows im¬ 
plementations are as different as the 
philosophies of the two companies. 

A Question of Consistency 
Pa re Place is the traditionalist; after all, 
the company is the tradition, since it 
spun off from the original group that de¬ 
veloped Smalltalk at PARC. Object- 
works \ Smalltalk is a unique window¬ 
ing environment with a mouse, window 
panes, scroll bars, and drop-down 
menus. You can use Objectworks\ 
Smalltalk on a variety of platforms, and 
the window layout, icons, and window 
controls are always the same: the Ob- 
jectworks style (see screen A). 

Although this window style is not 
consistent with any of the newer and 
more widely used windowing systems. 
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Screen A: Object works \Smalltalk for Windows looks similar to versions of the 
language that run on other platforms. 


it has a great deal going for it. The most 
obvious feature is line wrap and re wrap: 
Long lines of text are wrapped around to 
the next line, breaking only between 
words. When you resize a window, the 
lines are rewrapped to reflect the new 
window size. 

Another distinguishing feature of 
Objectworks\ Smalltalk is its five-pane 
system browser window. (The system 
browser is the primary programming 
interface for Smalltalk.) Each pane is 
associated with a different function: 
class category, class, message category. 


message, and code editing. Each win¬ 
dow pane has its own pop-up menu of 
operations. The pointers, icons, menus, 
and scroll bars maintain Objectworks' 
unique style on any platform. 

Then there's Digitalk—the company 
that released the first commercial ver¬ 
sions of Smalltalk (for DOS and then 
for Mac systems). Digitalk’s Small- 
talk/V Windows assumes that if you are 
programming for an established win¬ 
dow environment, then you want to to¬ 
tally adopt that environment. In other 
words, if you develop a SmaUtalk/V ap- 


reusable code can become an important business asset and can 
be treated (appropriately) as an investment and a capital good, 
rather than simply as a cost (which is its present treatment). 

In an object-oriented environment where inheritance is sup¬ 
ported, it is not only individual components that are reused. As 
we have noted, the design of interfaces between objects is often 
more important than the implementation of functions within 
objects. Frameworks can capture the structural design of soft¬ 
ware objects that address a given (partial) problem domain. As 
such, the frameworks developed and reused within an organi¬ 
zation will, over time, come to capture and eventually even de¬ 
fine the expertise of the organization—and, as such, can con¬ 
tribute to the organization's ability to meet its customers 1 


needs. (This is sometimes called competitive advantage, but it 
applies equally well in situations where competition is not 
involved.) 

2001: A Smalltalk Odyssey 

If we look into our murky crystal ball, how do we see soft¬ 
ware's use of object technology in the next decade? How do we 
see it evolving? 

We hope that in 2001, objects will be boring. In comparison, 
radical ideas of past decades—that system software should be 
written in higher-level languages or in languages with strong 
type systems, and that computers can and should be seamlessly 
net worked—are thoroughly accepted today. Whether to imple- 
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Screen B: Smalltalk/V Windows applications are consistent with the Windows 
look and feel. 


plication for Windows, your application 
should look and act like a Windows ap¬ 
plication, not an application that merely 
runs inside of (and despite) Windows 
(see screen B), 

The drawback to this attitude is that 
Smalltalk/V for the Macintosh looks 
and acts different from the versions for 
Windows, plain DOS, and the X Win¬ 
dow System. The distinct advantage of 
Smalltalk/V for any environment is that 
you can take full advantage of that envi¬ 
ronment. Your applications will be con¬ 
sistent with the style guidelines for that 


environment. For example, Small- 
talk/V Windows has full access to the 
facilities of the Windows application 
programming interface, including dy¬ 
namic fink libraries and Dynamic Data 
Exchange, 

Tools and Classes 

There’s more to a Smalltalk implemen¬ 
tation than a window environment and a 
language; there are the programming 
tools and the predefined class hierar¬ 
chy, Smalltalk/V Windows provides 
fewer tools and a simpler class hierar¬ 


chy than Object works \ Small talk for 
Windows, but these limits are, in part, 
overcome by optional packages, like 
those from Digital k (see the text box 
"OOP Made Visual: Digitalk's Look 
and Feel Kit"’ on page 112) and from 
third-party vendors such as Acumen 
Software, Acumen recently released a 
set of "user-interface construction kits" 
that let you develop interfaces for 
Smalltalk/V Mac, Smalltalk/V 286, 
and Smalltalk/V Windows programs — 
Widgets/V Mac, Widgets/V 286, and 
Window Bui Ider/V, respectively. 

Both Windows versions of Smalltalk 
maintain a text log of changes to the 
Smalltalk "image” (i.e,, the Smalltalk 
gestalt of any moment). You can view 
the Smalltalk/V version of the log with 
the File utilities. With Objectworks\ 
Smalltalk, you can view the change log 
as an object with a hierarchy that has 
separate instances for changes to class¬ 
es, to methods, and to the system. 

Both products provide a method for 
applying the changes of one project to 
another, a necessary operation if the 
system is to follow the objective of re¬ 
usability. Both products also have an ex¬ 
cellent debugger, as well as tools for file 
management, view management, and 
text management. As with all things, 
their styles differ: Object works main¬ 
tains its own style, and Digitalk adopts 
the style of Windows. 


Ben Smith is a technical editor for 
BYTE . He can be reached on BIX as 
“bensmith.** 


ment them is almost never an issue now, even though there is 
still plenty of discussion about how to implement them well. 

In the same vein, we expect that 10 years from now, the ob¬ 
ject-oriented approach to software design and implementation 
will be an accepted, standard technique used in every lan¬ 
guage, library, database system, and operating system and will 
be taught in undergraduate computer science courses at every 
university. This is an issue of moving the technology further 
out into the world, and no major new thinking wil l be needed to 
accomplish it. 

One significant technological advance will be that we will 
free ourselves even further from equating objects with the 
nouns in the problem domain. Some of the most remarkable ad¬ 


vances in the usability of computer systems have come from 
recognizing that processes, as well as things, can and should be 
described, modeled, and manipulated. Therefore, we will see 
software objects being used to model time, places, actions, and 
events. We believe that this will lead to usability advances al¬ 
most as dramatic as those resulting from the now-established 
window/icon/mouse/pull-down interfaces that were to a large 
extent inspired by the original Smalltalk work of the 1970s and 
1980s. ■ 


L. Peter Deutsch is chief scientist and Adele Goldberg is presi¬ 
dent of Parc Place Systems (Mountain View, CA), They can be 
reached on BIX c/o "editors. ” 
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Hijaak Release 2.0 

Inset Systems Inc. 

HUaak 2.0 Is a graphics 
conversion and capture utility that 
translates more Hi an 36 graphics 
file formats. HUaak provides 
batch conversion capability from 
the DOS command line or from 
the user interface, Supported 
formats Include GEM, PICT I&LI, 
CGM* HPGL, PIG, DXF, PCX, 
MAC, TIP, and support for more 
than 16 group 3 fax devices. A 5K 
pop-up provides capture function 
oftextscreens,graphics screens, 
and laser printer output. 

LIST-$199 PS Price: $149 
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Price 

366 Max 5.1 $109 

3661DOS Extender 479 

DESQview 366 169 
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ASSEMBLY 

MSMASM 105 
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C LANGUAGE COMPILERS 
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149 
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249 
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329 

HyperACCESS/V 
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Multi-Edit 

by American Cybernetics 
EASIER* FASTER & BETTER 
THAN EVER! 

Multi-Edit has always been your 
best text editing value. Now 
version 5.0 adds: Windows/SAA- 
style Interface, seamless Mouse 
Support* expanded online help 6 
manuals (LOTS of useful 
examples), full EMS support* plus 
hundreds of new features I 
Inexpensive - NOT CHEAPI 
YouVe gotta see this! 

FREE DEMO 

LOST: $99 PS Price: $95 
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Spontaneous Assembly 2.0 

by Base Two Development 
This award-winning assembly 
language library lets you write the 
fastest, tightest code...fasf/ ft puts 
700+ ready-touse assembly 
language functions and macros at 
your fingertips, including a 
complete overlapping windowing 
system; high-speed console I/O: 
near/fa//local heap management; 
array management* sorting, 
searching; program and 
environment control; full 32/64-bit 
Integer math; sound and timer 
control; rull memory model support 
and much more. Easy Integration 
with C. Full source code inciuded. 
LIST: $199 PS Price: $159 
FastFoxts 2695-001 


WATCOM C 8*0/386 Prof, 
by WATCOM 

WATCOM C 8,0/386 Is 100% 
ANSI C optimizing compiler/ 
runtime library for Intel's 80366 
architecture, generating 
applications for 32-bit protect 
mode. Features Include: 
protected mode version of the 
compiler; VIDEO full-screen 
source-level debugger; MS Hbrary- 
& source-compatibility; execution 
protiler; high performance linker; 
graphics library; SAA compatible* 
LIST: $1295 PS Price: $1039 
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Wonder Plus 
by Bourbaki Inc. 

The most customizable DOS shell 
available, integrates File 
Management and Custom 
Menuing in one product. Features 
In dude: eleven different 'faces’* 
(display formats); customizable 
tree-structured directory; global file 
operations; directory personalities; 
pop-up command library; menu 
library; View/Editor; easy to use 
point & shoot operation; and 
mouse support. Perfect tor 
Network environments. Indudes 
an Icon for use with Windows. 
LIST: $95 PS Pric*: $*5 

FvtFmxtt 1902-003 
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more than just products 


Windows Express 
by hDC Corporation 

"Windows Express makes an 
excellent front-end for LAN 
administrators to use with 
Windows workstations.* 

PC Magazine, February 91 
Windows Express lets you develop 


c-doc Wmm 

by Software 
Blacksmiths ^ 

C and C++ program analyzer and 
documented Includes cafler/called 
hierarchy tree diagrams, file vs. 
module table of contents, detailed 
cross-reference of identifiers; 
reformatter, lister and logic action 
diagrams; Path complexity and 
L lines of code/s tatements/ 
l comments for each function. 

I Includes OS/2 version. 

^ LIST: $189 Summer Special: $169 
FostFoxts 1285-001 


standard workstations, enhance 
system security and reduce 
training and support costs, while 
providing users with Intuitive, easy 
to-use folders of applications and 
documents. Windows Express is 
fully network aware and provides 
security, power and control with a 
separate editor program, 

LIST: S100 PS Price: $7! 

FostFoxts 1802-001 


Whitewater Resource 
Toolkit 

by @ The Whitewater Group* 

An easy-lo-use, interactive tool 
that Jets you rapidly design the 
Jook and feel of new Windows 
applications, as well as alter 
existing Windows applications. 
Whether you are a C programme 
Actor® programmer, systems 
Integrator, or an end user, you'll 
find the Resource Toolkit an 
Invaluable tool for creating and 
modifying the hook and feel of 
Windows applications, 

I LIST: $195 

PS Special Price: $119,99 
\ (otter expires 8/30/91) 

FostFoxts 800-015 


INTRODUCING 
Essential Communications 
VERSION 4.0! 11 
by South Mountain Software 
Powerful asynchronus oommunF 
cations library. Supports interrupt 
driven communications up to 
115,200 baud. Drives 34 ports 
1 with buffers to BOOK. Supports 
l V.32, MNP, Hayes compatible 
I modems ,xfo N/XQF F t X MODE M 
k fCRC and ChecksumLXMODEM 
K 1K,YMODEM r KEfiMIT,2MODEM 

■ protocois. Provides ANSI and VT 

■ 52/100 terminal emulations. Use 

■ with our /*resident_GV library to 
B write background communication 

■ applications. Contains all source 

■ code, a BBS demo. No royalties, 

■■ LIST: S3 29 PS Price: $249 

FastFaxis 42-011 








dBXL 

by WordTech 

A superior alternative to dBASE, 
dBXL relational database is an 
easy to use Interpretive environ¬ 
ment adding extended language 
(XL) features to tine dBASE 
language. It includes WondTech 
R&R Relational Report Writer, full 
dBASE compatibility (files & 
syntax), and special menus for first| 
time database builders. Also has 
memory swapping, advanced 
memo field handling, macros, true 
windowing multi dimensional 
arrays, graphing and EMS support. 
Requires 440K memory. 

UST: $249 PS Price: $1*9 

FostFoxts 971-0} 7 



GHOST 

Soft ware Testing the Easy Way. 
by Vermont Creative Software 
Ghost is an indispensable tool for 
automatic testing of all software. 

You can create complete test 
scripts and run them each time a 
change Is introduced to your 
program. Ghost compares screen * 
shots from your test before and 
after changes. You also get 
reports of all changes, quickly 
Identifying bugs! Ghost needs no 
extra hardware and only 16K of 
memory, 

UST: $195 PS Price: $189 

FostFoxts 169-079 _| 


Sourcer 486 w/BlOS pre-proc. 149 


Trapper 189 

DEVBLOPMENTTOOLS 

AliClear 269 

ASMFLOW Prof. 179 

Buzzwords dANALYST Gold 199 
C-DOC 179 

Charge 95 

CLEAR+ for C 179 

Codan 349 

Dlfflt 119 

INSIDE I 119 

Install 219 

INSTALIT w/source 239 

MKS Make 129 

MKS RCS 175 

PC-LInt 115 

Poly Make 159 

PVCS Professional 439 

.HT1INK PIUS 419 

Sourcerer's Apprentice Prof. 459 
The Documentor 229 

TUB 5.0 Version Control 125 

EDITORS 

BRIEF Call 

Cheetah 75 

d Brief 119 

Emacs 279 

Epsilon 229 

KEDrr 139 

Sage Professional Editor 249 
SPF/PC - V2.1 195 

Vedit+ 159 

FORTRAN 


F77L FORTRAN 549 

Microsoft FORTRAN 309 

RIWFORTRAN 499 

Waicom FORTRAN 77 449 

GRAPHICS 

Essential Graphics v3.Q 349 

GFX Graphics Library 139 

Graphic 419 

graphics-Menu 165 

G SS G raphics Dev't Tool kit 699 
GX Effects 179 

HALO 279 

MetaW IN DO W/PLU S 369 

PCX Programmer's Toolkit 229 
Victor w/source 279 

VID and DIG Graphics 249 

Z-PhJgs Lite 169 

Z-Phlgs Professional 769 

HARDWARE 

2C87-20 329 

80387-33 289 

Boca 1024 VGA 219 

FasMath 83DS7-16 359 

Logitech Mouse 100 

Model 2GODL UPS 169 

Model 450AT UPS 329 

ST-251-1 339 

ST-4096-1 639 

OBJECT- ORIENTED/C+f 

Borland C++ 379 

M++ 279 

Small talk/V 79 

Zinc Interface Library 175 
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CHEETAH 2.2 

by Software Science 

Over 300 features make Cheetah 
the world's most powerful editor 
for Clipper, Quicksilver, Force and 
word processing. Pull-down 
menus give you all the editing 
features you need and expect, 
and let you compile, link, and run 
your application from Inside 
Cheetah. Extensive language 
help, direct access to creating and 
viewing Indexed dBASE files, 
built-in calculator, source 
formatter, and spelling checker 
are Just the tip of the iceberg, 
LIST: $145 PS Price: $75 

(white luppiioj lut) 

FastFaxts 1794-003 


OpenAda UNIX 

by Meridian Software 

Validated (ACVC) 1.11) Ada 
compiler. Includes integrated com¬ 
piler environment, program optimizer, 
make utility, source level debugger, library 
manager tools, and more. 

Supports AT&TSystem V UNIX. 


Information call Meridian at 714-727-0700. 
To order call: 800-421-8006 


LIST: $495 PS Price: $475 FastFaxts 1222-020 


C++ Science & Engineering 695 

OTHER PRODUCTS 

BlueMAX 139 

Carbon Copy 179 

Dan Brlcklln’s PageGarden 89 

Disk Dupe 69 

Fasti 89 

FastBack Plus 159 

Flow Charting Iff 199 

Grasp 319 

HEADROOM 89 

HlJaak 149 

LapLlnk III 129 

Link & Locate ++ - Extended 399 

Mace Utilities 99 

Math Advantage 475 

Norton Anti-Virus 119 

Norton Utilities 5.0 149 

pcANY WHERE IV 159 

PC Tools Deluxe 7.0 149 

POKWIK Power Pak 119 

Pro Cursor 89 

Remoie2 139 

Spin Rite II 89 

System Sleuth Pro 109 

Time$heet Prof. 145 

Turbo EMS 09 

PASCAL 

MetaWare Prof. Pascal 439 

Microsoft Pascal 199 

Quick Pascal 69 

Turbo ASYNCH PLUS 159 

Turbo Pascal 6.0 107 

T urbo Professl onal 109 

TEXT SCREEN ADD-ONS 

C Worthy w/Forms w/ARCH 379 

Green leaf Data Windows 339 

HI-SCREEN XL II 319 

Lexical Resolution 239 

MEWEL Window System 279 

POWER SCREEN 129 

Vitamin C - source, menus 369 

VC Screen - painter 139 

Vermont Views QbJ. + source 819 

UNIX/XENIX 

C++ for Unix 386 439 

Computer Innovations C++ 475 

d b_F ILE/R ETR IEVE MU 569 

ESIX Systems 


ES1XA/Rel4 Dev. {2 user) 1229 
ESIX/V unitd 1595 

Informix SQL Varies 

Interactive Systems 
Arch I tech Appllc, Platform 745 
Arch I tech Appllc. Developer 1595 
Arch I tech Wrkstn Platform 1195 
Architect! Wrkstn Oeveloper1945 


LPFFORTRAN 929 

M++ for Unix 379 

M++ for Unix w/ source 579 

Microport V/4 Compl ete 142 5 

Norton Utilities for Unix 269 

Santa Cruz Operations 
UNIX Operating System 5S9 

UNIX Development System 895 

VP/lx 429 

XENIX Operating Sya. 386 559 

XENIX Develop. Sys. 386 689 

WordTech Quicksilver 1295 

WINDOWS & OS/2 

ACTOR 225 

ACTOR Professional 449 

BRIEF for OS/2 Call 

Case: PM (for Cor C++) 1899 

Case: W Corporate Version 969 

Class Manager 379 

C_talk/Vlews 419 

C-Tiieve/Wlndows 385 

C View 379 

dBFAST/WIndows 395 

Graphics Server SDK 455 

Instant Windows 479 

KnowledgePro Windows 449 

MS Windows V3*0 110 

MS Windows DDK V&0 365 

MS Windows SDK V3.0 365 

Multlscope OS/2 Debugger 349 

Mul tiscope Wl ndows Debug. 315 

Object/1 989 

ObjectVIslon by Borland 379 

OptLInk/Wi ndows 319 

OS/2 PM Toolkit 1.2 369 

ProtoGen 189 

Proto View 675 

Smallfalk/V PM 435 

Tempo for Windows 1,1 89 

Time after Time 75 

ToolBook 349 

Windows Maker 715 

Windows Maker Professional 895 




The UnMouse - 

More Speed in Less Space 

by MicroTouch 

The UnMouse is a touch-sensitive 
tablet that gives you faster 
speed - - in a fraction of ft 
a mouse takes up. Piusyc 
slip templates under Its glass 
access up to 60 Power KeyPao 
functions or use Its stylus to draw, 
trace or Input graphics. 


LIST: $235 PS Price: $219 

FaslFaxts 2913401 



WindowsMAKER™ 

Professional 

by Blue Sky Software 

The fastest way to create MS- 
Windows applications in C. 
Generates the Windows .EXE w/ 
complete source 4 production files 
(no royalties). Just Point 4 Click to 
define the Windows user interface. 
Lets you animate your design to 
Instantly test lock & feel and make 
changes on the fty without needing 
to compile. Custom code Is 
preserved during code regenera¬ 
tion. This Is the power-user 
version of the best-seller 
Windows MAKER with a lot Of 
added functionality. 

LIST: $995 PS Price: $89S 
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GET ONLINE WITH 

THE PROGRAMMERS SHOP Electronic Catalog 

Browse through The Programmer* Shop Catalog right from Your PC 

Get up-lo-dats product and pricing Information lor thousands of software programs 
Irom leading publishers. Whether you're looking for appeal ions software, 
programming languages, or development tools. The PrOgr&fTnWs Shop Bcctrcnic 
C*tM&3 will meet your needs. NOW ON; 

r _„c„_J to too Electronic Mall Section, now with no online 

CompuServe usage costs Type GO PS. 



The Byte Information Exchange. To access, call their host 
computer In the Boston area at 617-861-9767 or via Tymnet, 
For further information, call 800-227-2983 (In NH and outside 
the US, call 603-924-7681). 

To sign on, dial 1-800-365-4636, when connected press 
RETURN one© or Iwlce, at PASSWORD, type PSC and 
press RETURN. For more information, call 800-544-4005 or 
617-491 -3393. 
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your source for solutions! 



Know I edge Pro Windows 
by Knowledge Garden Inc. 

UsaKntJwledgaProlobuiW last 
complete, royalty-lree Windows 
applications in record time. Get started 
quickly with interactive design toob, Use 
KnowiedgePro s rich, OOP language foi 
rapid development capability and low- 
level control. Give your applications 
depth with hypertext and hypermedia. 
Access expert-systems technology lo 
create smart solutions. Use simple DDE 
commands to writs intelligent front-ends 
for Excel, Word and Superbase. Write 
DLL extensions to Knowledge! 3 ro with 
low- level languages like C or C++. 

Work SMART. Order KnowledgePro. 

PC Magazine "Best of 1990*. 

LIST; JM9 PS Price: 

F*uF*xt$ Ml 9-012 



FREE MRS MAKE 


by Mortice Kent Systems 
Buy MKS RCS 5.1 and receive 
an MKS Make for FREE 

MKS RCS: Tracks changes 
made to any file: binary or 
text 

MKS Make: Automatically 
updates interdependent files. 
Offer expires October IS, 1991. I 

LIST: $249 DOS PS Price: 5329 



F77L Fortran Compiler 

by Lahcy Computer Systems 
The leaders in Fortran nave 
introduced F77L 5.0, Fortran 90 
features Include; ALLOCATABLE 
Arrays, CASE, CYCLE, EXIT, and 
Construct Names Porting 
mainframe code is made easier 
with Integer^ (BYTE) and 
program maintenance is simplified 
with Conditional Compilation, 

F77L contains a Debugger, 
Profiler, Editor, SLR Linker, Opus 
Make, Video Graphics, Microsoft 
and Bodand C interfaces, 
mainframe extensions, diagnostics 
In multiple languages and 32-bit 
option for 386M66 users. 

LIST: $595 PS Price: $549 

FastFaxts 334-004 



Clipper 5-01 

by Nantucket Corn. 

Clipper's open architecture lends 
unprecedented freedom lo 
application development. Its 
language is fully extensible with 
user-defined functions and new 
user-defined commands. You can 
extend the language with routines 
written in Clipper itself, or integrate 
code from other languages like C. 
Assembler, dBASE*and Pascal. 
Develop applications larger than 
available memory, without defining 
overlays. Clipper's compiler 
generates stand-alone, executable 
hies for cost-free, unrestricted 
distribution. 

LIST: $795 PS Price: $570 

FastFaxis 1139-003 
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What is FastFaxis? 



Access literature on any of our 
products via FAX machine. FREE\ 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


PARADOX 3.5 

by Borland International j 

Awarded PC Magazine's 
"Editor's Choice" for LAN 
database management 
systems and "Best in its 
Class" by InfoWorld (among 1 
other awards), Paradox is 
the best choice for all your 
database management 
needs and now has SQL 
connectivity. 

With Its powerful Query-By- 
Exam pie (QBE), you can 
ask complex, ad hoc 
questions about your data 
without the need for 
program ming. Just indicate with a checkmark the examples of , 
data you want and get an immediate answer. Create multi-table 
forms and reports to solve your business data entry problems. 
Cross tabs help you pinpoint trends and relationships within the I 
data. And fully integrated presentation graphics are just a 
keystroke away. 

PAL, the Paradox Application Language is a powerful, full- 
featured development language for programmers to develop 
mission-critical custom applications. It is part of a complete 
application development and prototyping environment. Other 
components include the Data Entry Toolkit for creating 
sophisticated data entry programs and the Personal Program¬ 
mer to generate applications without requiring programming. 

And now, when you buy Paradox 3.5 for only $555, you get the | 
best book on Paradox—FREE! (a value ol $33.00) Here's what fj 
the folks at Borland have to say about Paradox Programmer's I 
Guide; PAL by Example and its authors: 

"Alan and Jim are recognized as two Paradox heavyweights. Their work j 
here wilt add to that recognition. Anyone could benefit from this book — 
from the user wanting to save a few keystrokes to the application 
developer. The book's major strength is that it does not reiterate the 
Paradox manuals but flows from true knowledge and understanding of 
Paradox* 

— Malt Oliver, Techn Seal E ngineer 
Borland international 

Whatever your database needs, Paradox is the database you 
need for immediate power. 

LIST: $795 PS Price: $555 FantFuxtf 777-104 
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C+ + Your 386, 486 & i860! 


The key to taking full advantage of your Intel 


32-bit CPU is a MicroWay globally optimized 
compiler. The latest, NDP C++, is ideafly suited 
to writing numerically intensive applications or 
encapsulating your human interface to take max¬ 
imum advantage of new G Uls r such as Windows 
3.1, C++ makes it possibte for the user to define 
his own types and spedfy how they get handled 
by the compiler. For example, where all C com¬ 
pilers automatically extend floats to double, thus 
slowing up coprocessors like the 3167 and 4167, 
NDP C++ handles single precision library calls 
with no toss of speed, fn addition, it is possible to 
define new types, and their operators, like com¬ 
plex numbers and matrices. Running on top of 
NDPWIN™, our 32-bit Windows Extender, 


NDP C++ can be used to manage sophisticated 
human interfaces through its ability to simul¬ 
taneously address all of the memory available 
under Windows and access the Windows SDK. 

NDP C++ is AT&T release 2.1 compatible. 
Since C is a subset of C++, this means NDP 
C++ can also compile C programs, and it, in fact, 
passes all the Plum Hall ANSI C conformance 
tests. 

MicroWay‘s compilers come with the features 
you need to simplify porting to the 32-bit mode 
of the 386, 486, or i860, including a 99% VAX/ 
VMS compatible FORTRAN and a dual dialect 
C which is UNIX System V and ANSI com¬ 
patible. Each NDP compiler is designed to take 


maximum advantage of 32-bit protected mode 
operation, including the 4 gigabyte address 
space of the processor, plus access to 
coprocessors from Intel, Weitek, and Cyrix. 

If you're burning up a lot of VAX or Cray time, 
you should seriously consider the Number 
Smasher-860. It delivers super-computer 
throughput, running in an ISA or EISA bus, for 
about the price of a 486 system. With Number 
Smasher-860 and NDP C-860 or NDP Fortran- 
860, you can recompile all of your C or 
FOHTRAN programs and run them in any 286, 
366, or 486 system. 

For more information, please call MicroWay's 
Sales Department at (508) 746-7341, 
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386,486 and i860 Compilers 
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Number Smasher-860™ 
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Our NDP compilers generate globaly optimized, 
mainframe quality code that runson the 386,486 
or i860 in protected mode under UNIX, XENIX, 
SunOS, extended DOS or NDPWIN™, our32-bit 
Windows Extender The compilers address 4 
gigabytes of memory and support the Intel, 
Weitek, and Cyrix coprocessors. Applications 
can mix code from al four compilers and as¬ 
sembly language. Clear View, our full-featured, 
windowing, symbolic debugger, works with DOS 
versions of NDP 386 and 486 compilers. 

NDP Fortran ™ Is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features. 

NDP G™ runs in two modes—K&R with Sys¬ 
tem V and MS C extensions or 100% ANSI as 
validated by Plum Hall. 

NDP Pascal™ is a full ANSI/IEEE Pascal, 
with extensions from C and BSD 4.2 Pascal. 

NDP Of+" is an AT&T v.2.1 compatible C++ 
compiler that contains a full ANSI C compiler 
as a C++ subset. NDP C++ , *,.$895 

NDP Fortran, C or Pascal Pricing 

i860 versions include toolset and run on DOS, 
UNIX, XEN IX t SunOS, Windows or OS/2 $1995 
386 DOS versions indude ndp Tools .... $895 
NDPWiN versions include ndp Tools .... $895 
486 DOS versions include NDP Tool* „ .. $1195 

UNIX/XENIX 386/486 versions .CALL 

NDP VMEM Virtual Memory Manager $295 

NDPWIM-SDK interfaces Microsoft Windows 
SDK so that it can be called by 32-bit languages 
(Available 3rd Quarter, 1991).$1495 

CiearVlew™-3/486 Symbolic Debugger $395 

NDP-CrossRef™ Our full function cross 
reference utility that produces comprehensive 
data and function listings. Available for all 


N DP compiler versions- $195 

NDP Plot™ ....... . ,,..$325 

NDP/FFT™NDPor80x87version... ea, $250 

Halo Professional___ $595 


NDP/NAG™ This subset of the NAG mainframe 
libraries has 172 routines for differential equa¬ 
tions and eigenvalue problems, matrix opera¬ 
tions, fitting curves, statistics and regression 
analysis 386 Version: $895 


Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ewf to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second al 40 MHz and produces over 12 
double precision Unpack megaflops. The board 
comes standard with an ISA interface, 8 meg of 
Ngh speed memory, two transputer link adapters, 
and your choice of NDP Fortran, C++, C, or Pascal 
for the i860 running under DOS, UNIX, XENIX or 
SunOS 33 U Hz: $6995 

40 MHz: $9200 32 MB version : add $4000 

860 Vectortzer includes PSH VAST-2 which 
converts a FORTRAN program into a new pro¬ 
gram which calls the Intel Vector library. In¬ 
cludes the Intel Vector Ubrary and MicroWay’s 
i860 Profiler.. ,$1495 

860 Vector Library — Written for Intel, the 
library includes over 400 vector primitives that 
take advantage of the iBSO's cache, dual 
instruction mode, and pipelined multiplier 
accumulator $495 

NDP/NAG-860 is a MicroWay port of the NAG 
workstation library to the i860,... $1495 

NDP/HALO-860 indudes HALO Professional 
and an interface library which makes HALO 
directly callable by the i860. $995 



PC Week's * Analyst's Choice M for 386SX 
accelerators, FASTCache-SX is the ideai 
Windows platform for your A T. 

FASTCache-SX r "—Most cost-effective accel¬ 
erator on the market today. This 34-length, 16- 
bit card plugs into your I/O channel and 286 
socket, speeding up all applications by a factor 
of 2 to 4, Runs all 386 applications, OS/2 and 
Windows 3,0. Features a 16 or 20 MHz 386SX, a 
486-style 32K cache (expandable to 64K) and 
math coprocessor socket. 

16MHz: $450 20MHz: $495 Cable: $95 

FASTCache-$X/PLu»™ — The “Windows 
Solution" — combines the FASTCache-SX 
accelerator with up to 8 megabytes of extended 
memory. The 20 MHz Plus occupies a 16-bit slot 
and can be purchased with memory and/or a 
coprocessor. The OK price is $695. Cable: $95 


The Journal of Numeric Data Processing, pub¬ 
lished by MicroWay, is dedicated to numeric 
issues including new code generation techni¬ 
ques and languages, RISC devices that run in 
PCs, getting the most out of your coprocessor 
(from the 8087 to the i860), parallel processing, 
and more. Gail for your free issue. 


MicroWay 486/T™ Workstations 


Custom-built to user specifications, our 486 
system provides a 32-bit, ISA or EISA environ- 
mentfor running DOS, UNIX, XENIX, and OS/2 
applications. Delivers exceptional performance 
for 2-D and 3-D visualizations, software 
development, compute-intensive applications, 
and CAD/CAM programs. Generates 13 Mega- 
Whetstones with a Weitek 4167 and 4 to 8 
double precision Unpack megaflops with a 40 
MHz Number Smasher-860. 


Parallel Processing 


MlcroWay's ongoing R&D is based on the 
1NMOS T800, T9000, and Intel i860. We 
recently achieved 90% efficiency and 132 
megaflops running two i860s. Our T800 
products are T9000 object compatible, making 
them ideal development platforms for this new 
superscalar RISC processor. 

Quad pu ter™— This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 

build transputer networks.from $1845 

Monoputer™— Indudes one T800 and up to 
16 meg of RAM.from $1295 


Math Coprocessors 


WEITEK, INTEL, CYRIX 

4167-25/33.$995/$1295 

3167-20/-25/-33.$495/$795/$995 

mW3167 Micro Channel-25/33 from $1295 

mW3167/80387 Board.$200 

80387-16SX . . . $120 80387-20SX ... $135 

60367-16 .$175 80367-20 .$160 

60367-25.$185 80387-33 .$194 

80267XL.$80 287TurbQ-20™ . . $125 

Cyrix SX 16MHz: $115 SX 20 MHz: $125 
20 MHz: $175 25 MHz: $175 33 MHz: $184 
EMC87 33 MHz.$595 


Micro _ _ World Leader in PC Numerics 

Corporate Headquarters P.0 Box 79, Kingston. MA 02364 USA (508} 746-7341 
32 High St ., Kingston- Upon -Thames, UK081 -541-5466 
USA FAX (508} 746-4678 Germany 069 75 2023 Holland 40 836455 Italy 02-74.90.749 Japan 81 033 222 0541 
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Programming 

the 68040 

Programming for Motorola’s high-powered processor means 
being aware of some tricks and traps 

GREG LINDHORST, ANDREW ANDERSON, AND DAVID DAHMS 



The 68040 provides an on-chip paged memory manage¬ 
ment unit with dual 64-entry address translation caches 
(ATCs). It is less flexible than the 68030’s MMU in that it 
does not support the programmable translation table depth 
found on the 68030, and it supports only 4-kilobyte and 8- 
KB page sizes* The praove, ptest, and pflush instructions 
for MMU control have new formats but are similar to those 
of the 68030, The format, size, and access method of the 
translation control register have changed. On the 68030, you 
would access the TC register with the pmove instruction, but 
with the 68040, you access it with the movec instruction. 

The 68040 on-chip caches are larger (4 KB for instruc¬ 
tions, 4 KB for data) and live on the physical bus. The data 


Changes and Additions 

The 68040 essentially combines the 68030 and 
the 68882 (Motorola’s associated math copro¬ 
cessor) and adds significant on-chip cache 
memories, further integer pipelining, and some 
multiprocessor capabilities. Figure 1 shows the 
block structure of the 68040, 

The 68040 is user object code-compatible 
with the earlier 68000 family members (i.e., if 
the code runs on the earlier chips, it should run 
on the 68040), The 68040 includes all the regis¬ 
ters and instructions of the 68030 and the 68882 
plus a new move 16 instruction for faster block 
moves. As with each new addition to the 68000 
family, the supervisor programming model has 
been enhanced over previous chips* As a result, 
the format, size, and access method of many su¬ 
pervisory registers are different than those of 
earlier designs, 

RISC design has continued to influence this 
Motorola family. For example, the integer unit 
is now pipelined into six pipe stages, resulting 
in one clock cycle per instruction for many com¬ 
mon instructions. The FPU is also pipelined, 
with most on-chip operations taking about half 
the number of clock cycles of the 68882* 


T he MC68040 is Motorola’s third-generation 32-bit 
microprocessor and the newest member of its 68000 
family. In advancing from the 68030 to the 68040, 
Motorola incorporated many architectural changes 
and performance-enhancing features* (See “Motorola’s 
68040 Microprocessor,” February 1990 BYTE*) 

What do these changes imply for operating-system soft¬ 
ware and applications programming? How do programmers 
take advantage of the 68040’s new features but avoid com¬ 
mon programming pitfalls? To answer these questions, we 
examine the 68040 branch of the 68000 family tree. 













PROGRAMMING THE 68040 


cache is enhanced to operate selectively in copyback rather than 
write-through mode. In copyback mode, writes to memory do 
not necessarily generate bus cycles. Writes go into the cache, 
and the corresponding cache line is marked dirty. Only when 
normal replacement or an explicit push via the new cpush in¬ 
struction occurs is the data written out to physical memory. 
This mode reduces the amount of memory bus bandwidth that 
the processor needs and increases write performance signifi¬ 
cantly. You can select the cache mode of operation on a page 
basis. 

The 68040 supports bus snooping—the ability to monitor bus 
cycles by other bus masters to maintain cache consistency. In 
this mode of operation, the cache automatically maintains con¬ 
sistency with physical memory without requiring any interac¬ 
tion with system software. When you enable snooping, you in¬ 
crease the time required to perform each data transaction. 

Floating-point operations on the 68040 are object code-com¬ 
patible with the 68882 by means of on-chip hardware for the 
most common operations and off-chip software emulation for 
the remaining operations. The on-chip instructions include 
data movement, comparison and branching, addition/subtrac- 
tion/muitiplication/division, square root and absolute value 
computation, and negation. The remaining instructions are em¬ 
ulated in software and execute in about the same time as a com¬ 
parable 68882. Denormalized and packed-decimal floating¬ 
point formats are also not handled directly by the 68040 and 
therefore are slower than the more common and directly sup¬ 
ported, normalized representation. 

The 68040 provides a restart exception model and does not 
support instruction continuation. A new access-error exception 
frame replaces the 68030’s long and short bus error frames. 


Operating-System Implications 

Operating systems that run on 68030/68882-based architecture 
must be modified to run on the 68040. The major operating- 
system work involves getting the low-level virtual memory 
(VM) system to support the MMU and caches. 

You must also modify the bus error recovery path. Addition¬ 
ally, you need to inte- 

EVTE - 


grate emulation soft¬ 
ware for unsupported 
floating-point opera¬ 
tions and data types. 


ACTION SUMMARY 


The 68040 can perform up to 


four times faster than a com¬ 
parable 68030/68882 on in¬ 
teger benchmarks and up to 
10 times faster on floating 
point. The engineering effort 
to support the 68040 can be 
minimal, since most applica¬ 
tions and system software 
work without modification. 
The 68040 offers perfor¬ 
mance and compatibility that 
make it an excellent choice 
for many applications. 



Programming 
the MMUs 

If your MMU code is 
targeted for the 68030, 
you need to change it 
to control the 68040 
MMU. The operating 
system must use a 4-KB 
or S-KB page size. 
Some operating sys¬ 
tems may require ex¬ 
tensive changes to VM, 
I/O, file-system, and 
other subsystems if 
they are not already 
using one of these page 
sizes. The operating 
system needs to config¬ 
ure the MMU for three- 
level translation tables. 
The page-size selection 


dictates the structure of the translation tables. The 68040 tables 
can be the same on the 68030. 

You will need to modify the operating system to use the new 
MMU’s instruction and register formats. System software typi¬ 
cally uses these in only a few places, so changes are usually 
minimal. Check the power-up code that enables and disables 
the MMU, check those places in the VM system that flush en¬ 
tries from the ATC, check the bus error handler since it may use 
the ptest instruction, and examine the MMU status register. 

Managing On-Chip Caches 

The operating system enables the caches and maintains cache 
coherency. You need to make changes to use physical rather 
than logical caches. For best performance, the operating sys¬ 
tem should enable copyback mode without bus snooping. 

On the 68040, the new cinv instruction invalidates cache en¬ 
tries; it selectively throws away any information in the cache. 
You push cache entries with the cpush instruction, which 
writes dirty entries out to memory and marks them invalid, a 
distinction that is relevant only when the data cache is in copy- 
back mode, because only then can there be a dirty cache entry. 

Enabling the copyback mode of the data cache can be a sys¬ 
tem programmer’s nightmare. If the system crashes when it’s 
running entirely out of the cache, the cause can be difficult to 
see on a logic analyzer. Since you can select copyback on a page 
basis, it’s best to start small. At first, you may wish to enable it 
only for user stacks. When that’s working, you may wish to 
enable it for user data. Once you enable it for user processes, 
you can start enabling it for supervisory space segments. 

The physical caches of the 68040 are actually much easier to 
manage than the logical caches of the 68030. For best perfor¬ 
mance, operating systems should leave the caches alone except 
under certain circumstances. On the 68030, an operating sys¬ 
tem will typically invalidate the logical caches at context 
switches and ATC flushes and after inbound DMA. On the 
68040, the only lime the operating system needs to push the 
cache is after writing instructions or while managing DMA. 
Rather than pushing the data cache after writing instructions, 
the operating system could elect to put the data cache in write- 
through mode for any pages containing instructions. 

Emulations 

The floating-point software emulator is primarily connected 
through the illegal instruction mechanism, used to indicate in¬ 
structions not recognized by the hardware. The software emu¬ 
lator is also invoked by the underflow exception and a new un- 
supported-data-type exception that handles denormalized and 
packed-decimal representations. Denormalized numbers are 
special representations for very small numbers, and packed- 
decimal numbers are commonly used to convert between 
ASCII and floating-point binary. 

Since the emulation software resides entirely in the kernel on 
a traditional Unix system, you would be unaware that these 
traps are being taken on your behalf. The instruction that 
caused the trap appears to operate as it did on a 68882. If the 
68040 is in an application where these unsupported instructions 
and data types are not needed, the software emulator is not re¬ 
quired. The required emulation software can be licensed di¬ 
rectly from Motorola or written independently. 

Recovering from Page Faults 

Operating systems must be modified to handle the new excep¬ 
tion model. The access-error (or page-fault) exception frame 
defines three writes that may have to be completed by sys¬ 
tem software after the cause of the fault has been fixed. Doing 
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MC68040 MICROPROCESSOR STRUCTURE 

Instruction data bus 
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Figure 1: The caches, floating-point processor, and MMU are built onto the 68040 , (Source: Motorola, Inc.) 
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writebacks can be tricky, because they may cause page faults as 
well. One approach is to use the ptest instruction to check the 
writeback address prior to doing the writeback. If the writeback 
faults, the handler can fix it before doing the writeback. 

Another approach is to just try the writeback, and if it faults, 
let the access-error handler be reentered. You may wish to put an 
nop after the write instruction to flatten the pipeline and guar¬ 
antee that the write will be alone in the pipe when it executes. 
This will limit complexity and recursion depth by ensuring that 
there are no other pending writebacks should it fault again. 

Power-up Bootstrap 

You need to modify the bootstrap code so it can identify the 
new hardware. On the 68040, the high-order bit of the cache 
control register is a read/write bit. On other 68000 versions, 
this bit is hard wired to zero. Once you've determined that you 
are on a 68040, you must dear the high-order bit of the CACR, 
unless you're prepared to run with the data cache on. 

Unlike the 68030's, the 68040's on-chip caches are in an un¬ 
known state when they power up. Turning them on and off does 
not affect the state of individual cache lines; therefore, you 
must invalidate all entries in the caches before turning them on. 

Access Reordering and I/O 

To increase performance, the 68040 may use different read and 
write sequences than those used by the 68020 or 68030 proces¬ 
sors. Data prefetches for several instructions in the execution 


stream may occur before the writeback for the current instruc¬ 
tion. Because of the 68040's restart exception model, there may 
be more than one read access for a single instruction. 

Generally, this behavior cannot be tolerated by an I/O sub¬ 
system. For example, some I/O devices may have destructive 
read registers. Once the register has been read, the data is de¬ 
stroyed and cannot be read again. If a data prefetch is discarded 
and rerun due to an exception, data is lost. 

Serialization is a 68040 mechanism that forces explicit or¬ 
dering of bus cycles; it is selectable on a page basis. When the 
operating system sets up the MMU translation tables, it should 
mark all I/O pages as cache inhibited and serialized, and map 
any user space to I/O space as cache inhibited and serialized. 

Applications Software 

The 68040 is designed to be user object code-compatible with 
earlier members of the 68000 family. Because of its new fea¬ 
tures, however, new opportunities and a few pitfalls exist that 
applications software developers should be aware of. 

Self-modifying code can be a serious problem when it's used 
with caches. Specifically, the separation of the data and in¬ 
struction caches has all but ensured that older self-modifying 
68000 code will fail. All data writes (how new instructions are 
created) flow through the data cache. If instructions are al¬ 
ready in the instruction cache at the same address as the new 
instructions, then the execution stream does not see all or part 
of the new instructions. Even without the instruction cache, the 
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The 68040 and the Mac 

Scott Coleman 


W hen it comes to 680x0-based 
computers, you most likely 
think of the Macintosh, Mo¬ 
torola's 68040 promises fu¬ 
ture Macintosh systems a huge perfor¬ 
mance boost while providing code 
compatibility for many applications* 
However, changes in the 68040 can 
create software difficulties for the Mac, 
I uncovered these problems while im¬ 
plementing the Radius Rocket, a 25- 
MHz 68040-based NuBus accelerator 
board for Mac 11-class computers. 

Since the 68040’s built-in FPU sup¬ 
plies only a subset of the 68882 FPU’s 
floating-point instructions, a mecha¬ 
nism to handle unimplemented instruc¬ 
tions has to be in place. For example, 
when the 68040 encounters one of these 
tin implemented math instructions, it 
generates an F-line exception trap (not 
to be confused with the A-line excep¬ 
tions used by the Mac Toolbox). An ex¬ 
ception handler determines what the of¬ 
fending instruction was and then calls 
the appropriate math routine in the Mo¬ 
torola emulation library. 

The 68040 integral memory manage¬ 
ment unit also uses only a subset of the 
68030’s MMU instructions. At boot 
time, the Mac ROMs use 68030- or 
68851 specific MMU calls to set up the 
Mac’s address space. These routines 
had to be patched to comply with the 
68040 instruction set. The boot process 
occurs only once, but the Toolbox call 
SwapMMUMode (used to swap the Mac's 


addressing mode from 24 bits to 32 bits 
and back) is called frequently when the 
Mac accesses NuBus boards. This trap 
had to be patched as well. 

Changes in the size and content of the 
68040’s exception stack frame also im¬ 
pacted on the operation of existing Mac 
system software. That’s because the 
Mac operating system deals with an ex¬ 
ception by extracting crucial informa¬ 
tion from the stack frame. When an ex¬ 
ception occurs on the Radius Rocket, 
software massages the 68040 stack 
frame into a 68030-style stack frame 
before handing control to the Mac oper¬ 
ating system, fooling it into thinking 
that it’s running on a 68030. 

Another problem occurs when the 
68040 supports a mode in which both 
processor reads and writes are cached 
(the 68030 only caches reads)* This 
means that the cache frequently holds 
different values than what’s in memory. 
If the data that was written to memory is 
a portion of code that the processor is 
about to execute, the 68040’s instruc¬ 
tion cache—which operates separately 
from the data cache—fetches old values 
(or garbage) from memory, while the 
new code sits in the data cache. How 
does such a situation occur? First, many 
INITs install themselves by copying 
code into the system heap and then exe¬ 
cuting it* Second, some applications 
alter their capabilities on the fly by 
patching their jump tables. One solution 
is to include in the application the in¬ 


structions that the 68040 uses to flush 
the cache, but this fix is at odds with the 
goal of software compatibility. A better 
solution is to configure the caches as 
write-through* This results in a slightly 
slower cache mode but provides the re¬ 
quired compatibility. In the case of the 
Radius Rocket, you can set the cache 
modes. If an application doesn’t modify 
its code in the manner described above, 
then you can set the cache mode to copy- 
back for better performance. 

Finally, for QuickDraw graphics, the 
68040 move 16 instruction turns out to 
be quite valuable. For example, the 
Rocket accelerator board has special 
hardware that allows the 68040 to use 
the move 16 instruction in a NuBus block 
transfer. This way, graphics data can be 
burst to display boards that support the 
NuBus burst mode at rates of up to 20 
MB per second. Combined with the 
68040’s processing power, this high 
transfer rate practically eliminates the 
need for most graphics accelerators* 

I want to note that many of the issues I 
described are typically ope rating-sys¬ 
tem issues. But since the Rocket accel¬ 
erator board replaces the Mac’s CPU, 
Radius had to address them. Overall, 
the 68040’s compatibility is excellent, 
and no one will dispute its performance. 


Scott Coleman is a software engineer 
ar Radius (San Jose , CA) and is re¬ 
sponsible for (he Radius Rocket accel¬ 
erator 's software. 


copyback data cache may not write the new instructions to 
memory before they are fetched for execution. In the past, ap¬ 
plication programs have successfully ignored this problem, 
since caches were small and write-through. 

We found this problem of cache coherency when working 
with dynamic loaders and hardware emulators. We needed to 
push and invalidate the caches at the particular addresses where 
they affect instructions* Unfortunately, the instructions to con¬ 
trol the cache are supervisory only, and the operating system 
must provide a fast mechanism to do this task for you. 

Instruction Selection 

Selecting the best instruction for performance is an important 
job for the compiler as well as for the assembly language pro¬ 
grammer, Avoid using the emulated floating-point instruc¬ 


tions; instead, call a library routine linked into the user pro¬ 
gram to do the operation. Of course, additional library routines 
add to the size of the user program, but this is becoming less of 
a concern thanks to shared libraries. 

The library solution is much faster than the emulation, since 
the trap and decode time (required to get into the operating sys¬ 
tem and figure out what to do) is comparable to the actual com¬ 
puting time. Also, the emulation routines calculate answers to 
extended precision (80 bits); this high precision is not always 
needed by the application. Extra precision usually requires 
extra calculation iterations and, therefore, more time. 

One of the floating-point instructions that is not directly sup¬ 
ported by the hardware is fintrz. This instruction has been 
widely used on older 68000 family members to conform to 
ANSI FORTRAN and C rules about conversions from floating 
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INTEGER PIPELINE FLOW 


Integer unit stages 

Instruction prefetch 
Instruction decode 
Effective address calculate 
Effective address fetch 

Execute 

Writeback 


1: move 


2: add 


1: move 


3: move 


2: add 


t: move 


X 


CPU clock cycles 

4 5 6 


4: add 


3: move 


Idle 


1: move 


4: add 


3: move 


Idle 


1: move 


4: add 


Idle 


2: add 


8 


Instructions 

1: moved16(A0) T DO 
2: add DO, D1 
3: move D1, (A1) 

4: add DO, d16{AO) 


4: add 


3: move 


4 add 


3: move 


4:add 


Figure 2: Each of the instructions will occupy a pipe stage for only one clock cycle; therefore, one instruction can complete in 
each clock cycle * 


point to integer (the conversion should round to zero). You can 
do the same conversion in several ways that are much faster 
than the emulated instruction, including changing the floating¬ 
point control register and even doing an fmove. 1 into an integer 
register and then making any necessary adjustments* 

Another common instruction in older code is jsr (absolute 
jump to a subroutine). On the 68040, the bsr instruction (rela¬ 
tive jump to a subroutine) is one CPU clock faster than jsr. 
Since, on most systems, the two can be freely interchanged, the 
bsr form is now preferred. The same is true of jmp and bra, 
which perform a jump to a new location. 

The only new user-visible instruction on the 68040 is 
movel6, which moves 16 bytes of data at a time, resulting in 
faster block moves* From a compiler standpoint, the limitation 
of movel6 is that it operates only between aligned 16-byte mem¬ 
ory locations. Since most data types in modern compilers are 8 
bytes or less in size, raove!6 is not useful for these atomic ele¬ 
ments, Larger items, such as arrays and structures, can benefit 
from its use, but only if they are aligned on a 16-byte boundary. 

Instruction Ordering 

Both the integer units and FPUs are pipelined and functionally 
independent on the 68040. Thus, as with RISC processors, op¬ 
timizing requires careful instruction ordering. 

The integer unit is broken into six stages: instruction pre¬ 
fetch, instruction decode, effective address calculate, effective 
address fetch, execute, and writeback. Figure 2 shows how in¬ 
structions flow through the pipeline. Each instruction shown, 
like most instructions, occupies a pipe stage for only one clock 
cycle; therefore, one instruction completes every cycle. This 
example ignores the time required to fetch an operand from 
memory, since we are assuming that the data is in the cache. 

The FPU is similar to the integer unit, but it has only three 
stages: operand conversion, execute, and result normalization. 
Floating-point instructions flow through the integer pipeline 
until they reach the execute stage. At that point, the execute 
stage transfers its instruction and operands to the conversion 
stage of the FPU. If the instruction calls for data to be trans¬ 
ferred back to the integer unit (and possibly on to memory), the 


execute stage waits for the data. If not, the integer unit is free to 
continue executing instructions* 

Instruction scheduling can help keep these pipelines full* 
Long-running floating-point operations such as fdiv can run 
for 40 clocks or more while, at the same time, as many as 40 
integer instructions could be executed. Creative ordering of 
floating-point and integer instructions can maximize this ef¬ 
fect. Register or memory-location dependencies can create 
stalls in the pipeline* In some cases, this problem can be avoid¬ 
ed by instruction reordering. 

Memory Placement 

Object alignment becomes an issue due to the cache-line behav¬ 
ior of the 68040. If possible, objects should be contained on one 
cache line, so that only one bus read is required to obtain the 
entire object. If an object straddles a cache line boundary, then 
two cache reads will be required, which is expensive. For this 
reason, we have moved to natural alignment of objects, where 
the size of the object is the same as the alignment of that object 
(e.g., an 8-byte object is aligned on an 8-byte boundary). 
Branches are optimized for branch taken (two versus three 
CPU clocks), since it is estimated that 75 percent of all 
branches on the 68000 are taken. Thus, loops and other control 
structures should be optimized to take branches in most cases. 
Also, because of how memory fetches are handled, branches to 
instructions on 8-byte boundaries that miss the instruction 
cache benefit from a one-cycle bonus over branches to mis¬ 
aligned instructions* For this reason, branch targets could be 
aligned on an 8-byte boundary for optimal performance. 

To take full advantage of the sophisticated design of the 
68040, operating-system and compiler programmers need to 
take great care in the details of their work. It even helps the 
application programs to know the details of the 68040 . m 


Greg Lindhorst, Andrew Anderson , and David Dahms are sys¬ 
tem engineers for Hewlett-Packard * responsible for designing, 
implementing, testing, and debugging 68040 support for HP- 
UX (Hewlett-Packard's implementation of the Unix operating 
system). They can be reached on BIX do “editors, " 
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The Hungarian 
Revolution 

This set of guidelines for naming program variables 
is becoming a de facto standard 

CHARLES SIMONYI AND MARTIN HELLER 


F or all the attention given to names in literature and 
magic {for to name a thing is to control it), names in 
programming languages have received curiously lit- 
tie attention. Although today’s computer program¬ 
ming languages force a rigid syntax on the programmer, 
they permit the use of more or less arbitrary names for vari¬ 
ables, functions, and macros. A reasonable standard for 
variable naming helps the development and maintenance of 
software. 

The Need for a Standard 

In practice, programmers do not create names at random- 
most programmers have other things to worry about besides 
what to name a variable, so they fall into some 
more or less consistent naming pattern. (Any 
pattern in name usage can be called a naming 
style; a style explicitly codified is a naming 
convention.) 

Why add structure to names at all? One rea¬ 
son is to get around the limitations of a lan¬ 
guage. For instance, suppose module level 
scope is desired in a flat name space (i,e*, sup¬ 
pose you want to use the same name, say, Init, 
for different purposes in different parts of a pro¬ 
gram, but your language doesn’t hide one mod¬ 
ule's name from the other modules). Prefixing a 
module identifier to all names differentiates the 
various occurrences of the name. For instance, 
you might use the names Edit_Init and Save_ 

Init in your Edit and Save modules. 

Another reason to adopt a naming structure is 
to help communicate additional information 
about a variable to anyone reading your code. 

For example, names in the Macintosh operating 
system show a distinct style. Problems with Pas¬ 
cal require the artificial scoping of field names 
by prepending the tag of the containing struc¬ 
ture to the field names. Mac programmers were 

ILLUSTRATION CATHARINE BENNETT ©1991 


also burdened by a cute tradition of object-oriented pro¬ 
gramming (OOP), whereby the major Ob j type parameter to 
a procedure is called theObj, another parameter may be 
which as in whichltem, and local instances are myObj, or 
thisObj, While the convention is amusing in a Cobolesque 
sort of way, you quickly tire of it because it is largely re¬ 
dundant and cannot be extended in any obvious way. Many 
of the Mac modules are free of the, but they still inherited 
the reverse Hungarian order of theObj in which the type is 
placed at or near the end of the names; for example, the first 
source region of some Mac operation would be called src- 
RgnA. In Hungarian, it would be rgnSrcA, The Mac is also 
hesitant about abbreviations: Programmers started with the 
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heroic Handle, progressed to Hnd (perhaps as the deadlines ap¬ 
proached and passed), and then finally gave up and wrote H, 

What Is Hungarian? 

The Hungarian naming convention is of special interest, be¬ 
cause so many programmers work with Microsoft Windows 
and OS/2 Presentation Manager, whose application program¬ 
ming interfaces are specified using the Hungarian convention. 
By this convention, names have two major parts: a type and a 
qualifier . For example, in the variable name cpLim, the type is 
cp and the qualifier is Lint* 

Type names are constructed in the same way as types are 
made (e.g,, a pointer to a cp would have pep as its type name). 
Qualifiers typically come from a small set of standard names 
that have well-defined semantics. The qualifier Lim designates 
the open end of a half-open interval. The cpLim example comes 
from the source code for Microsoft Word; cp is a character 
pointer. 

I (Simonyi) first used the Hungarian style in 1972. Since 
then, programming teams at Xerox, Apple, and 3Com have 
used it, as well as hundreds of Microsoft programmers in most 
Microsoft applications (e.g., Mukipian, Word, and Excel) and 
also in large parts of the Microsoft Windows system. Since its 
inception, many people have contributed to the refinement of 
the Hungarian style. 

The designation Hungarian was originally a criticism of the 
conventions. Because the names do not appear to be readable, 
friends compared it to some obscure foreign language, such as 
Hungarian—since I am Hungarian born. The name stuck, and 
it still serves a purpose by fortifying novices for their inevita¬ 
bly negative first impression. In Hungary, the family name is 
written first and the given name second, just as the type is writ¬ 
ten before the qualifier in Hungarian. However important the 
order may be, it is not fundamental to the convention and is not 
a reason for the nickname. 


Types 

The effectiveness of Hungarian conventions depends on a mod¬ 
ern interpretation of the concept of types. The latest update to 
the type idea—the one that is consistent with OOP—is that 
types are determined by the set of operations performed on 
them: Window and file numbers differ in that you use window 
numbers in the paint operation and file numbers in read and 
write operations. 

To identify a type, first consider data representation and 
then the set of data values. Also consider the units of measure¬ 
ment, or the coordinate 


EVTE 


ACTION SUMMARY 


Using a standardized naming 
scheme lets you increase the 
information embedded in 
variable names. Hungarian, a 
connection developed by a 
chief architect at Microsoft, 
is a standard that's becoming 
widely popular. 


system (e.g., distances 
measured in inches are 
of a different type than 
those measured in pixel 
units). Finally, think 
about what operations 
apply to the quantity to 
see if it has an existing 
or a new type. As an 
example: Microsoft 
Word is written in C, 
and the type cp in Word 
is represented as a long 
integer. A declaration 
of a variable could be 
written as: 

long cpj 


Or, using one of the macro features of C: 

^define CP long 
CP cp j 

Using a macro is not a real extension of the language's type 
system, but it makes writing the code more convenient, and, of 
course, any change in the representation of cps could be easily 
implemented. 

The association of types and operations creates a form of 
algebra called type calculus— conceptually, it is the same 
as dimensional analysis, where a formula such as speeds 
distance/time is checked against the units of measurement: 
mph=miles/hour. 

Assignment is the simplest case in type calculus. Both sides 
must be of the same type. For example, 

wnFlrst = wnLast; 

is a correct assignment of one wn (window number) to another. 
However, 

wnFlrst s cpLast; //Wrong \ 

is as painfully incorrect as das Mutter is to a German. 

The type calculus can get more complex: 

*pwn = WnShowCp(cpLast); 

The type assigned here is still a window number, but the * indi¬ 
rection operator makes sure that the pointer to a window num¬ 
ber is properly dereferenced. From the point of view of type 
calculus, the procedure WnShowCp converts, or maps, the char¬ 
acter pointer into a window number. 

Your compiler or assembler may already have performed 
some of these calculations. Type correctness is only one of the 
benefits of using type calculus while programming. The other 
benefit lends a certain rhythm to writing the code in the first 
place: “I am trying to assign a wn. What have I got? A pwn? A * 
neutralizes the p, so #pwn = wn, and so on.” 

This rhythm becomes second nature to programmers who 
code in Hungarian. In addition, it gives them confidence in the 
minutest details of their code. Writing declarations and giving 
names to new quantities with existing types also becomes rou¬ 
tine, and programmers can concentrate on more important 
issues. 

Type Construction 

As mentioned above, all names start with the type followed by 
a qualifier (see the text box “Base Types’" on page 134). Put¬ 
ting the type first helps to make type calculus a reflex action. 
Capitalization is used to separate the parts of the name, as well 
as to make other distinctions. 

You should define base types as abbreviations or acronyms of 
the type’s description, or as some other memorable or random 
sequence of characters, preferably two or three characters long. 
Don’t let the difficulty of choosing a satisfying tag frustrate 
you. Programmers rarely regret a bad type tag (there isn't 
really such a thing), but they often regret failing to make a nec¬ 
essary type distinction. So when in doubt, you should create a 
new type tag. If it is truly necessary to refer to the undifferenti¬ 
ated underlying machine-byte, word, unsigned-word, and long- 
word types, the tags b, w, u, and 1 are acceptable. 

Type construction means that the name of a new type is re¬ 
lated to the names of existing types. The most informal method 
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* * * X 

. IT’S 11:35 p.m. * * 

SOMEONE TWO THOUSAND 
x MILES AWAY JUST SAW 
' YOUR AD... AND WANTS ^ 
MORE INFORMATION, NOW . 

HOW DO YOU 
SATISFY THIS POTENTIAL 
CUSTOMER? 

TRY THIS DEMO 

1. Pick up the phone connected to your FAX machine and dial: 

USA: 708-924-7465 UK: (+44) 672 84242 

2. Follow the simple voice instructions, using the phone 
keypad to respond 

3. You will be asked to press in the code number for FaxFacts* 

USA—Press: 889812# UK—Press: 201# 

4. Continue to follow instructions being given over the phone. 

5. Once all steps are completed, you will be asked to press 
the ‘ START” or ‘RECEIVE” button on your FAX 

6. Within seconds, after pressing this button, you will be given 
information on this instantaneous literature delivery system 


FaxFacts is a product of 
Copia International, Inc. 


USA: (708) 682-8898 
UK: ( + 44) 672 84535 
USA FAX (708)665-9841 
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Proven. New. Potrans' 25 and 40 watt switch-mode 
power supplies are perfect for Notebook style and 
larger PCs and peripherals. 

Pocket-size — 4.3" and 6.0" lg. 0.75 and 1.4 lbs 
Competitively priced with OEM quantity discounts 
Call us today at (714) 975-1222 


POTRAMS 


Potrans International, Inc. 

17935H Sky Park Circle. Irvine. CA 92714 
FAX (714) 975-090 

A little power am go a long my. 



BASE TYPES 


f (flag) A Boolean type, either fTrue or fFalse. The qualifier 
indicates the condition under which the value is true; for 
example, fOpen and fNotReady. Unqualified use is rare but 
legal. 

ch A 1 -byte character in the default character code. 

sz A zero-terminated string of characters. In C, we found it 
useful to define sz to be a pointer to the start of the zero- 
terminated string. 


TYPE PREFIXES 


p A pointer. For example, pch is a pointer to a character 
((char*) inC). 

h A handle. Typically a double pointer or as defined by the 
environment; for example, hdc is a handle to a dc (Windows 
display context). 

mpTlT2 (for map) An array, indexed by quantities of type T1 
and containing elements of type T2. The component types 
historically have not been capitalized, but lowercase letters 
were hard to read, so in modern Hungarian, the components 
start with capital letters; for example, mpVnPvdd, an array of 
pointers to vdds (window descriptors). This array is always 
indexed by Wns. 

rgT2 (for range) An array of elements of the given type T2, 
which is the range of the map. The array is indexed by type 
IT2. 

i An index into an array of elements with the given type; for 
example, iwd is an index into the array rgwd of elements of 
type wd. 

c Some count of instances of the given type (e.g., cch is a 
count of characters). 

d The numeric difference between two instances of the 
given type (e.g., if xp is a coordinate, then dxp is the length of 
an interval, such as the width of a rectangle). 


of construction is subtyping. 

To create a special version of a type (e.g., to denote the mea¬ 
surement units of an analog type), you can append a letter or 
two to the underlying type. This is similar to applying a qualifi¬ 
er to the type, but the type tag is not capitalized; for example, x 
may be the tag for a generic x coordinate, while xi and xp may 
be the coordinate types measured in inches and pixels, respec¬ 
tively. Because this construction is informal, you must docu¬ 
ment it carefully. The other name constructions describe the 
most common type constructions (see the text box “Type Pre¬ 
fixes “ above). 

It is also possible to define new constructions for other situa¬ 
tions (e.g., union types or groups of juxtaposed variable-size 
structures), or a new base type can be defined in such cases. If 
repeated constructions result in a name that is too unwieldy, the 
name, or one of its components, should be replaced with a new 
base type. For example, the name mpWnPmpFnPpcp should 
really be written as mpWnPfm, especially in code that does not 
care about the internals of the inner map (i.e., mpFnPpcp, re¬ 
named as fm). 

All variables and constants are simply named by their type, 
possibly followed by a qualifier to make the name unique with¬ 
in its scope. The qualifier can further document the quantity. 
When types themselves have to be named, as in the C language, 
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a fully capitalized version of the type tag can be used, as in the 
following declarations: 

CP cp; 

CP *pcp; 

CP #*hcpNext; /# or */ HCP hcpPrev; 

Special rules govern procedure names and labels. Procedure 
names are capitalized to separate their name space from vari¬ 
ables and constants. In the languages that discourage or don’t 
support goto statements, labels are rare and not important. To 
separate labels from all variables and constants and from most 
procedures, you use an uppercase L for the label and capitalize 
the name space; for example, 

goto LFound; 

LFound: 

If labels are frequently used in your environment, you may also 
have to use other existing conventions. 

Qualifiers 

Qualifiers distinguish quantities with identical types in a nam¬ 
ing context. They are also available for documenting other im¬ 
portant properties. Unlike types, English words can be used for 
qualifiers. Because qualifiers are practically always used to¬ 
gether with a type, there is no danger of ambiguity, and be¬ 
cause they are not built up like types, their length need not be 
curtailed to the same extent. Multiple qualifiers can be com¬ 
bined when necessary. Individual words will be capitalized, as 
in the example cpMacPrev. The qualifier can also just be a 
number, as in cp2, or it can be completely empty, as in pvn. 
The criteria for choosing qualifiers are as follows: 

• For Boolean (f) variables: Describe the condition under 
which the variable is true (e.g., fOpen). 

• For values in enumerated sets: Describe the particular ele¬ 
ment. Consider, for example, a type of color value with the tag 
co. Constant elements of this type would be called coRed, co- 
Green, and so on. 

In cases when there is a relationship to another type, you can 
use the name of that type as the qualifier. For example, if fm is 
a variable-size structure, its size, which is measured in words, 
might be called cwFm (count of words for fm). 

The text box “Standard Qualifiers” on page 136 shows a list 
of qualifiers that are standard. You should use them when it 
seems appropriate. When more than one qualifier is used, you 
should first place the standard qualifiers used with types that 
index arrays (e.g., cpFirstT). 

Procedures 

The type-based naming rules that are used for variables and 
constants do not work directly for procedures. This is because 
many procedures do not return any value, so they have no type 
tag. You expect a procedure name to tell you what the proce¬ 
dure does, not what it returns. In addition, procedure names 
must be unique over the whole program, or at least over large 
parts of it, while a typical Hungarian variable name, such as 
pchFirst, can be repeated in many local scopes. So it is rea¬ 
sonable to pack more information into procedure names. The 
following three-part name has been used successfully to ac¬ 
complish this: 

[Type] [Action(s)] [Parameter(s)] 

continued 
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TRANSFORMER: Capture, clean, convert, 

compress, display, scale, save and print image Files. Screen and 
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THE HUNGARIAN REVOLUTION 


STANDARD QUALIFIERS 


Temp (or T) A temporary. Typically used for loop variables or 
other temporary purposes. 

Sav A temporary from which the value will be restored. 

Prev A save value that lags behind a current value by one 
iteration. 

Cur Current value in some enumeration. 

Next Next value in some enumeration. 

Dest, Src Destination and source in some consumer/ 
producer relationship. 

Nil A special illegal value that you can distinguish from all 
legal values, and it typically denotes some absence. 

1,2 You also use numbers to distinguish values; for 
example, formal arguments to a commutative function. 


You should use the following standard qualifiers with 
types that index arrays: 

Min Smallest legal index. Typically defined to be 0. 

Mac (current maximum) A strict upper limit for legal indexes, 
the top of some stack. Also, the number of elements in the 
array when Min equals 0; for example, if Min is 0 and Mac is 2, 
the legal indexes are 0 and 1 (two values). 

Max The allocation limit of some stack. Max is greater than or 
equal to Mac. 

First First element of some interval [First, Last]. 

Last Last element of some interval [First, Last]. 

Lira Strict upper limit of some interval [First, Lim) . Note 
the mathematical notation [,) for half-open intervals defined 
as the set of all x such that First<x<Lim. This representation 
is preferred to Last, because empty intervals are easier to 
represent this way, and Lim - First is the number of 
elements in the interval. 


The brackets indicate that any part of the name can be empty. 
You write each word in tt\£ name with a capital letter, including 
the type. The initial cap in each name distinguishes procedure 
names from variable names so that they won’t conflict. The 
Type, when it appears, shows the value type that the procedure 
returns. You write it first, just as with other quantities, to help 
with type calculus. 

You can use the [Action(s)] part of the name to describe 
what happens when the procedure is executed. It can be a single 
transitive verb such as Print or Find, a connective such as 
From or Of, or any other descriptive text. 

The [Parameter(s)] part of the name lists the type tags of 
the formal aiguments. These tags appear as the objects of the 
verb, or as the From or Of connective when the whole name is 
read. A pedantic listing of all parameters is not required in all 
cases. Also, you can list the base type of a parameter when it is 
clear what form of pointer or handle is used to pass parameters. 
For example, 

UpdateWwd(pwwd, fPartial) 

This name is informal OOP, where the object is a wwd and the 
program sends an Update message to the object. The second 
argument is a flag and is not thought to be important enough to 
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be included in the name. Of course, the more complete name 
UpdatePwwdF could provide a degree of type checking that 
could prove to be useful in environments that otherwise Jack 
such checks. 

The following is a function transforming one type into 
another; 

XpFromXi(xi) 

This form is effective for writing as well as for reading code 
such as 

*pxp = XpFromXi(rgxi[ixi] + dxiScroll) 

An Illustration 

To better understand the use of Hungarian notation, follow this 
solution to a simple programming problem. You can begin by 
writing, in C, a procedure that inserts a new item in front of a 
singly linked list. The naming starts at this point, even before 
the problem statement is given. This is so that your “design 
document” can already benefit from the conventions. You can 
quickly create a tag for the items; for example, you might use 
li for list item (it is easy to pronounce, and it is somewhat 
mnemonic). 

The procedure needs two parameters: one to identify the list, 
and one to somehow describe what you insert. There are many 
ways to do this. The choice is expressed simply and directly. 
The designer can just say: “Write a procedure AddLi(ppli- 
Head, pllltem), with 

struct LI { 

struct LI *pliNext; 

<other stuff> 

} 

At this point, a programmer who understands the Hungarian 
style knows exactly what has been decided without additional 
documentation or discussion. Even if this knowledge were un¬ 
certain, it creates a receptive frame of mind for the design elab¬ 
oration shown below. 

The lists are identified by some head pointer to the first ele¬ 
ment, linked through a pliNext field and ending with the value 
pi IN II, The caller of AddLI al locates and initializes the new 
item to be linked in. The code now writes itself. 

AddLi(struct LI ##pplIHead, 
struct LI Kpliltem) 

£ 

pliltem-^pllNext = appllHead; 

*ppliEead - pilitem; 

} 

You can also quickly add a more complex operation: 


BACKPACK. 
It'S A MOVE OF A 



Add d diskette drive without 
horsing around inside your com- 
puter — just plug Backpack Into 
your parallel port! Conned 
your printer to the Backpack 
drive . No tools. No hassles. 

No interface cards. 

Backpack works with IBM 
and cumputrbles including 
PCs, XTi, ATs* PS/2s, PS/1 s r and 
laptops. It's available in 5,25" 


and 3,5 tf and can 
with everything you need. So 
don't hone around inside your 
compute^ odd on external 
drive the easy way—plug 
H] w in a Backpack! Hard Disk 
models and tape backup 
available soon. 

Micro Solutions 

Computer Products 

m W Lincoln Kwy, DiKalb, IL 60115 
81575*4411 Fq.i756.2H8 


See us at Comdex Fall at the Las Vegas Hilton, booth #7837 


TO RECEIVE THE FREE 
ITEMS MENTIONED *.. 

Purchase one of the 
following computer systems: 


LA-50: 386/20SX 
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MS-Windows 
40MB hard drive 
1.44 floppy 
2400 baud modem 
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VGA compatible 
MS-Windows 
20MB HD 
1,44MB floppy 
MS-DOS 4.01 
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All systems come with a one-year warranty. 
Extended warranty available for an additional 
cost of $150. 


AppendLi (struct LI KKppllHeadj 
struct LI *pliltem) 

£ 

struct LI **ppllPrev = pplIHead; 
while (flppliPrev 1= pllMl) 

// find the end of the list 
II note: (the "address of" operator) 

// "adds" a ri p, n and r #‘ takes one off 
ppliPrev = &( (*ppliPrev)->pliNext ); 
AddLi ( ppliPrev, pliltem); 

} 


Call for our FREE product catalog. 

icb incorporated 

Tel.: (404) 422-9053 
Fax: (404) 422-5628 

DeaJer/OEM/Distributors call for quantity discount. Other sys¬ 
tems are available for purchase with special offer: call for details. 
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With Telebyte's LAN Adapter Card 

The Model 516 Tri-Port is a 16 bit Ethernet PC Adapter card. 
What makes the 516 unique is network media compatibility 
with Thick Coax (lOSaseS), Thin Coax (10Base2) 
Twisted Pair (iGBaseT). all in one card, 

desired connector port is user 
activated and now a LAN 
manager can populate a 
network with adapter 
cards that support all 
available wiring standards. 
As the network grows 
and changes, the card 
remains the same. 

Complete with inter¬ 
faces for lOBaseT, 
Cheapemet Thin Coax 
and Thick Coax via AUt 
Fully NE-2000 
compatible 
tO Mbits/sec. 

16K Sram buffer 
Auto boot ROM socket 
Compatible with 
Noire// netware 

7J/ r3^7r advanced, ELS, SFT; 

TECHNOLOGY. INC 286 ' 386> neibios 

270 E. Pulaski Road * Greenlawn, NY 11740 
516-423-3232 • 1-BO0-TELEBYTE* FAX: 516-385-7060 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 



COMMANDER 

by cybex 


• No external power 


* Mouse support available 


• “One-Touch" selection 

* Mix PC, PC/XT, PC/AT 
and PS/2 


TTL [MDA, CGA P EGA] 
up to 60D feet away 

VGA up to 400 feet 


* "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 


* Each unit accommodates 
from 2 to 8 PCs 

* Up to 1 2 units can 
be cascaded 

* Mounting kit available 
for 19" rack installation 


Deilvr Program Available 

Cybex Corporation 

20004-1 Bob Wallace Ave * Huntsvttte, AL 35005 
[205] 534-0011 • FAX [205] 5344XTI0 


THE HUNGARIAN REVOLUTION 


Note how the two parameters were given the nonstandard qual¬ 
ifiers Head and Item, even though their types are different. 
However, the base types are the same, and a simple typing mis¬ 
take could easily transform a ppli into a pli. Besides, the old- 
fashioned documentation value of the qualifiers is perfectly 
compatible with the spirit of the conventions. Note also how the 
type calculus can guide the error-prone coding when pplIPrev 
has to be “advanced" using plINext* You have ppliPrev, and 
you need plINext, which is contained in a structure pointed to 
by some pli that you get by using * on ppliPrev, which yields 
a pli. After ->, you have a new pli (i.e., plINext), but you 
need ppli, which you get using the TT ad dress of M ampersand 
operator. 

Who Benefits? 

The above example demonstrates the simplicity of name giving 
once you decide on the basic type names. Name finding is easy 
because name giving was so simple in the first place. Finally, 
you also do name interpretation so quickly that it becomes a 
valuable type-checking tool; this adds up to a great improve¬ 
ment in the precision of discourse about the structures used, the 
interfaces, and the detailed statements of the programming 
project. With Hungarian, every communication carries sharp 
quanta of exact information to puncture sloppy thinking or 
sloppy programming. 

The most common objection to Hungarian notation is that it 
is unreadable. But unreadable compared to what? To read Hun¬ 
garian, you have to be familiar with basic data types and stan¬ 
dard constructions. You can learn the latter once; the former 
are always needed to get involved with a program. 

Some people complain that Hungarian makes variable names 
too long without adding information that the compiler doesn't 
already know. The type calculus can make coding errors pain¬ 
fully obvious in context; to find the same errors without type 
tags, the reader has to constantly jump from code to variable 
definition. 

Some think that with more descriptive names, learning time 
could be shortened. But beware of readable names; You may be 
misled as often as not. For example, you can reasonably assume 
that a CharPtr is some pointer to a character (pch) when, in 
fact, as it is actually used in Microsoft Word, it is an abstract 
index into a virtual array of formatted characters. There are 
simply too few readable names for too many possible abstrac¬ 
tions; therefore, the kind of instant readability people yearn for 
is just a snare. 

Why not try to make the basic types more readable? Once 
you learn the tags, their compactness is a continuing benefit. 
Type construction is simply not practical with longer names, 
and type construction itself gives exceptional leverage to the 
programmer. 

Hungarian variable-naming conventions are easily imple¬ 
mented. Once they have been implemented, they provide sub¬ 
tle but far-reaching benefits for any programming organiza¬ 
tion. They improve the precision and speed of thinking and 
communicating, which are the most fundamental, highest- 
leverage steps in the software development process. If you im¬ 
prove thinking and communicating, youTl have fewer bugs, 
better productivity, and the ability to handle more complex 
problems. ■ 


Charles Simonyi is chief architect at Microsoft and the origina¬ 
tor of Hungarian notation. Martin Heller is an independent 
software developer and a BYTE contributing editor * You can 
reach them on BIX c/o * 4 editors " and as ^mhelter, ” respec¬ 
tively. 
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CsufNitr ng Hr t qw PIr 

Get the most from your computer our books show you how. 


DOS 5.0 

An encyclopedia of practical information for every 
computer user. Highly detailed explanations make 
this the most authoritative DOS reference book 
available. The friendly, easy to understand writing 
style insures that even beginners will grasp the 
fundamentals quickly and easily. The valuable 
companion disk contains dozens of practical batch 
tiles, detailed explanations and powerful tips and 
tricks to help you get the most out of MS-DOS 5,0. 
864 pages with companion disk, 

#B109 ISBN 1-55755-109-X $34,95 


PC Assembly language: 

Step by Step 

Teaches you PC assembly and machine language 
from the ground up. Youll learn at your own pace 
using the unique simulator which shows you how 
each instruction works as the PC executes it. 420 
pages witli 2 companion disks. Also includes evalu¬ 
ation versions of A 86 Asse mbler and DS 6 Debugger, 
#B096 ISBN 1-55755-0964 $34.95 


Windows 

System Programming 

The bible for Windows programmers. 
Includes the tods you need to program 
professional applications for operation 
under Windows. Contains sample 
applications with exhaustive 
documentation and background 
information with programming 
examples in C. Topics include: Using 
GDI, bitmaps and the color palette 
manager; using DDE (Dynamic Data 
Exchange) between applications. 
Windows memory management; the 
DDL {Dynamic Link Libraries) concept 
and much more. 800 pages with 
companion diskette. 

#B116 ISBN 1-55755-116-2 $39.95 




Laser Printer PowerTools 

Learn about the built-in and add-on fonts, the hows 
and whys of graphics and the Page Control Language 
(PCL). Covers Hewlett Packard LaserJet Series III 
and all HP-compatible laser printers. Includes 
companion diskette with printer utilities, 
downloadable fonts and more, 

#B075 ISBN 1-55755-075-1 $34.95 ■ 


PC System Programming 

An encyclopedia of PC technical and programming 
knowledge. Features parallel working examples 
written in Pascal, C, Assembly and BASIC. Explains 
how to use extended and expanded memory, hard 
disks, PC ports, mouse drivers, graphics and sound. 
Also explains memory layout. DOS operations, 
fundamentals of BIOS and TSR programs. 
Includes complete appendices. 920 pages and 2 
companion disks with over I mb of programs. 
#B036 ISBN 1-55755-036-0 $59.95 


QuickBASIC Toolbox 

Packed with powerful, ready-to-use programs and 
routines to help you write your own programs faster 
and better. Topics include; complete routines for 
SAA interfacing; pull-down menus; windows; dia¬ 
logue boxes and file requestors; BASIC Scanner 
program for printing completed project listings. 
Includes companion disk. 

#B104 ISBN 1-55755-104-9 $34.95 


Batch File Powertools 

Boost your computing productivity with this pack¬ 
age for making truly powerful batch files. Includes 
dozens of new batch commands for writing time¬ 
saving, easy-to-use “power" batch files. Companion 
disk contains powerful ‘"Batch BASIC” commands 
for writing even more useful batch programs. 240 
pages with companion disk, 

#BM>2 ISBN 1-55755-102-2 $34.95 


SW5 ' v' 






BASIC Programming: Inside & Out 

In-depth coverage lor all BASIC, QuickBASIC, 
GW-BASIC and Turbo BASIC programmers. Ex^ 
plains how to use sound and graphics: create help 
screens and pulldown menus; manage windows in 
BASIC; use ML with BASIC; create business pre¬ 
sentation graphics; print multiple columns and side¬ 
ways for professional results and program serial and 
parallel interfaces. Has dozens of demo programs 
and routines you can easily adapt to your own 
programs. 600 pages with companion disk, 

#B084 ISBN 1-55755 084^0 $34.95 


In US & Canada Order Toll Free 1-800-451-4319 ext. 28 


Cfot fast delivery Order Toll Free 1 -800-451-4319 ext. 28, or FAX (616) 69B-0325 
□ Yes, please rush the following items □ Yes, please rush your free PC catalog 
Apply to my: □ Visa □ Master Card □ Am .Express t □ I have enclosed a check I JVLO. 

__ PC Assembly Language Step by Step $34.95 _Laser Printer PowerTools S34.&5 

_SASIC Programming Inside & Out 34,95 _PC System Programming 59.95 

_Batch File Powertools 34.95 _ QuickBASIC Toolbox 34.95 

_ DOS 5.0 Complete 34,95 _Windows System Programming 39.95 

fn US and Canada add $5.00 Postage and Handling, Foreign orders add $13.00 postage per book. 


Available at B Dalton Booksellers, Waldensoflware, and Software Etc. and at other bookstores nationwide, 
in 1 ha UK contact Computer Bookshops 021 - 706 - 1188 . 


Card#:. 


Expires:. 


Abacus 


ifmiimii 


Dept. B8, 5370 52nd Street SE r Grand Rapids, Ml 49512 
Orders: 1-800-451-4319* Phone; (616) 698*0330* Fax: (616) 698-0325 

in US and Canada add $5.00 Postage antt Handling. Foreign ondera add S13.00 passage par took. 
We accept Visa, Waster Card or American Express. Call or Write for your free catatog o! PC Books, 


Name:. 


Address:. 


City:. 


Phone#:. 


Slate:. 


2p: 


o 


fOECEl I EDC, ini 


Deol. BB 






















































e memories. 


Vaults for your information. Fortresses for your data. Whatever you call them, Sony rewritable and 
multifunction optical drives are extraordinarily reliable storehouses for data-intensive applications 
like image storage, CAD/CAM and network backup. 

Our optical drives are tested to exacting specifications. And when you use Sony removable 
optical media, you're doubly safe, since it's tested to the same high standards as our drives. 

So if having reliable access to your data is important 
to you, trust it to Sony optical products. Because nobody 
knows the technology better than we do. 

For a complete catalog of Sony storage products, 
call 1-800-433-3422. 



SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 


Sony Computer Peripheral Products Company, 655 River Oaks Parkway, San Jose, CA 95134 
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mm SBnSSiii > to DesignGAD 3D version 3.1: 

mm |^^Ie|l|EE tly****** A Basic-like programming 

r-- language entitled BasicCAD. 

SilHiEiElHill We added new commands. 

We added hardware support 

mi* for ^ ozens anc j dozens of new 

devices We made hundreds of overall internal enhancements! We 
improved the manuals, the packaging and the speed! 


Nada. Nothing. Zip. No extra charge at all. Oh t sure...our 
accountant said we could increase the price. Our lawyer said there 
was no legal reason not to charge more. A minister said we had no 
moral obligation to keep the same price! So, why didn't we raise the 
price for DesignGAD 3D version 3.1 ? Because...in the Great 
American Tradition we said "Aw...What the Heck. Let's see the other 
guys beat this price!" DesignGAD 3D version 3.1 sells for $399. 


Yes. We include everything! The programming language, the 
hardware device drivers (more than 450), built-in shading capability, 
hidden line removal capability, solid-object modeling capability, 
translators to-and-from other file formats, are all included! 




This is our most often asked question. We have a simple answer. 
Volume. We sell thousands of these programs each month! If we 
were to charge thousands of dollars per copy (tike our competitors) 
we would restrict our sales to the professional trades only. By 
towering our price we sell to professional architects and engineers as 
well as the ordinary individual! 


magazine! 


If there everwas a CAD 
program out.to prove : 
that’'AutoCAD, CADKEY,* 
VersaCAD, and othfer' 
$3000 programs aFe*- . 
overpriced, # 
it's DesigtiCAD! '■ . 


Many ordinary individuals purchase DesignGAD 3D for personal 
projects. Many people purchase DesignGAD 3D and perform CAD 
Drafting at nights and on weekends as a second job! People design 
"dream homes” and "widgets'" The uses are limited only by YOUR 
imagination! 

Remember - American Small Business Computers also sells a 2D 
version of DesignGAD. It costs only $299! Write or call for FREE 
brochures that will help you determine which program best suits your 
need. 


(MicroCAD News revipw> , 


zfc American 

Small Business Computers, Inc. 

327 South Mill Street * Pryor, Oklahoma 74361 
(918) 825-4844 - FAX (918) 825-6359 
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National Software Testing Laboratories Supplement 


33 MHz 

386 SYSTEMS 


NSTL evaluates 8 popular 33-MHz 386 PCs 
from Acer, ALR, American Mitac, 
Arche, AT&T, Compaq, Dell, andEverex 



























NEW 40 MHz DX & 25 MHz SX COPROCESSORS NOW AVAILABLE 


THERE IS 
ONLY ONE LOTUS. 
AND ONLY 


ONE COPROCESSOR 





For most people, the best reason to buy a 
math coprocessor is to make your st >fhvare run 
taster. And the coprocessors tliat run it fastest 
are from Cyrix!” Because our FasMath™ 
coprocessors outperform all others in running 
Lotus'** 1 J-2-3® and other leading software hy every 
available measure. 

Fas Math processors perform floating point 
operations from five to ten times faster than other 
coprocessors, thanks to an entirely new, innovative archi¬ 
tecture. Which means that everyone's favorite spreadsheet 
will run up to three times faster with a Cyrix coprocessor. 

You'll also find FasMath products are more accurate. 
Because they compute results to 20 decimal digits of accuracy, 
instead of the usual seven. 

What's more, the FasMath family consumes less power. 
Which preserves battery life for laptop users. And, across all 
deck speeds, from our 16, 20, 25 and 33 MHz parts to our 
newly-announced 40 MHz processors, Cyrix coprocessors are 



unmatched in compatibility. They're even 
hacked hy a five year limited warranty and a 
toll-free support hotline. 

So call us at 1-800- FASMATH (that's 
1-800-327-6284) and well send you the 

unvarnished truth straight from the experts who 
measure PC performance, including tlie experts at 
Lotus Development who test products and certify 
compatibility. Which should make choosing the math 
coprocessor that's right lor you as simple as 1-2-3. 



Cyrix and FasMatli arc trademark; of Cyrix Corporation. Lotus and 1-2-3 
are registered trademarks of Lotus Development Corporation. 

©1991 Cyrix Corporation. 




NSTL Review Supplement 


33-MHz 386 SYSTEMS 


C omputers equipped with 33-MHz 386 processors provide sufficient powerfor multitasking, multiuser, 
and LAN environments and are well suited for demanding graphical CAD or desktop publishing 
applications. Well-equipped 33-MHz 386 systems compete with 486-based systems for use as network 
servers, multiuser systems, and stand-alone workstations for software development, engineering, and 
programming. Many provide the mass-storage capacity needed for departmental servers and for 
managing large databases shared by many users. (See the text box “The 386 vs. the 486” on page 168 
for a comparison of the capabilities of these two computer classes.) 

NSTL reviewed eight 33-MHz 386 machines: the Acer 1100/33, the American Mitac MPC 4000G, the 
ALR BusinessVElSA 386/33, the Arche Legacy 386-33, the AT&T 6386E/33 WGS, the Compaq Deskpro 
386/33L, the Dell System 333D, and the Everex Step 386/33. The systems differ significantly in terms 
of pricing, performance, features, and usability. 

List prices for the models tested range from a high of $16,334 (for the AT&T) to a low of $6316 (for the 
Dell). Compaq and AT&T are well known as computer manufacturers that spend a good deal of money 
on product development, marketing, and support; their systems carry a high premium. Compaq sells 
largely through a dealer network; AT&T sells directly to businesses. 

Dell sells directly to the public through Soft Warehouse, which does not discount Dell equipment. 
Everex and ALR offer their systems through authorized distribution channels. Arche and American Mitac 
sell directly and through authorized distribution channels. Acer, one of the 10 largest producers of 
personal computers worldwide, markets systems directly and through distributors, OEMs, and value- 
added resellers (VARs), 

Because vendors frequently extend discounts to volume purchasers and retailers offer variable 
discounts, prices fluctuate considerably. Vendor pricing for upgrades and options such as extra disk 
drives and memory differ even more sharply. Larger vendors discount their products but not to the extent 
that the smaller firms do. 


About NSTL 

National Software Testing Laboratories (NSTL) is an independent organization that tests personal 
computer and LAN hardware and software. If provides unbiased performance, compatibility, 
comparison, and usability testing for personal computer users and vendors. Founded in 1983, NSTL 
pioneered this use of objective, real-world-based, and comparative methodologies to gain its 
position as the leading independent testing and evaluation facility in the microcomputer industry. 

NSTL publishes test results in Software Digest Ratings Report, Software Digest Macintosh 
Ratings Report, PC Digest Ratings Report, and LAN Reporter Ratings Report. The publications carry 
no advertising. 



NSTL’s Commercial Testing Division offers test services on a confidential, contract basis to vendors. 

Additional information on NSTL's Commercial Test Division is available from NSTL, Plymouth Corporate Center, 
Plymouth Meeting, PA 19462, (215} 941-9600. 
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Product & 
Manufacturer 

NSTL Rating 

Overall 

Evaluation 

Performance 

Features 

Usability 

Test Config¬ 

uration Price 

Ratings Key 

(On a scale of 0 to 10) 

Compaq Deskpro 386/33L 

Compaq Computer Corp. 

20555 State Hwy. 249 

Houston, TX 77269 
(713) 370-0670 
(800) 231-0900 

Circle 1252 on Inquiry Card. 

*** * 





512,665 

Overall Evaluation 

9.0 or higher 
**** 8.0 — 8.9 
*** 7.0-7.9 
** 6.0-6.9 

• 5.0-5.9 

All Other Ratings 

7.0- 10.0 

• 5.0-6.9 

• Under 5.0 

Dell System 333D 

Dell Computer Corp. 

9505 Arboretum Blvd. 

Austin, TX 78759 
(512) 338-4400 
(800)426-5150 

Circle 1253 on Inquiry Card. 

■kit it it 



m 


56316 

ALR BusinessVEISA 386/33 
Advanced Logic Research, Inc. 

9401 Jeronimo 

Irvine, CA 92718 
(714) 581-6770 
(800) 444-4257 

Circle 1254 on Inquiry Card. 

**** 



m 


59624 

(1) Includes the cost of an Intel 33-MHz 

387 math coprocessor ($994), which 
isn't available from American Mitac or 
Acer America. 

Everex Step 386/33 

Everex Systems, Inc. 

48431 Milmont Dr. 

Fremont, CA 94538 

(415)498-1111 

(800) 821-0806 

Circle 1255 on Inquiry Card. 

**** 



m 


57982 

Arche Legacy 386-33 

Arche Technologies, Inc. 

48502 Kato Rd. 

Fremont, CA 94539 
(415) 623-8100 
(800) 422-4674 

Circle 1256 on Inquiry Card. 

** + * 



• 


58987 

AT&T 6386E/33 

AT&T Computer Systems 

1776 On-the-Green 

Morristown, NJ 07962 
(800)247-1212 

Circle 1257 on Inquiry Card. 

*** 



• 


516,334 

American Mitac MPC 4000G 

American Mitac Corp. 

410 East Plumeria Dr. 

San Jose, CA 95134 
(408)432-1160 
(800) 648-2287 

Circle 1258 on Inquiry Card. 

it it it 



• 

m 

56284“ ’ 

Acer 1100/33 

Acer America Corp. 

401 Charcot Ave. 

San Jose, CA 95131 
(408) 922-0333 
(800) 538-1542 

Circle 1259 on Inquiry Card. 

* it* * 



• 


$8678“> 
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NSTL Review Supplement 


Testing Procedures 

The review systems have varying expansion architec¬ 
tures, memory architectures, and prices. To provide as 
consistent as possible a basis for comparing price and 
performance, NSTL established minimum configuration 
requirements. In addition to a 33-MHz 386 processor, each 
system included an Intel 33-MHz 387 coprocessor, at least 
8 megabytes of 32-bit RAM installed on the system board 
or in proprietary memory slots, a hard disk drive with a 
primary partition of 100 MB, one floppy disk drive, an 
appropriate drive controller, a VGA adapter providing 640- 
by 480-pixel resolution (higher resolution modes require 
special software drivers and were not tested), a VGA color 
monitor, and MS- or PC-DOS 4.01. All of the models 
support the Unix operating system. 

NSTL’s test suite for 386 systems consists of standard 
DOS and OS/2 applications. Rather than measuring the 
performance of individual components, the application 
benchmarks demonstrate the interaction of a system’s 
memory architecture, processor, hard disk drive, and dis¬ 
play when running in real and protected modes. The 
relative importance of each of these components varies 
according to the application being used. The efficiency of a 
system’s memory architecture, for example, is critical in 
spreadsheets but less important in databases. 

DOS Benchmarks 

Whenever possible, NSTL ran the benchmark tests 
using the version of MS- or PC-DOS provided by the 
manufacturer. Forthe dBase IV benchmark, the Arche was 
tested with PC-DOS 4.01 because an incompatibility exists 
between the application and certain revisions of MS-DOS 
and PC-DOS 4.01. The application’s reporting function 
could not properly reference the index when formatted with 
the MS-DOS 4.01 disks provided with the test system. 

For the ALR, NSTL installed the machine’s UltraStor 
DOS device driver for each of the DOS benchmarks. The 
device driver replaces the BIOS disk-service routine and 
stays resident in memory. 


computer on its performance, the quality of its features, and 
its usability. A system's overall rating in each category was 
computed by taking a weighted average of the individual 
test results within the category. 

Overall Performance 

NSTL’s performance benchmarks measure the speed 
of execution for a variety of operations in a variety of 
programs. Results are based on indexes calculated from 
individual performance scores for the weighted bench¬ 
marks* A system’s performance rating for a single bench¬ 
mark is the best time out of the eight systems reviewed 
divided by the system’s time. The overall performance 
score is a weighted average of the indexes for the individual 
tests. (See the text box "Performance Tests” for detailed 
information on performance benchmarks.) 


ALR BusinessVEISA 386/33 
Compaq Deskpro 386/ 33L 
Arche Legacy 386-33 
Deit Syst em 333D 
Average 

Everex Step 386/33 _ 

American Mitac M PC 4000G 
AT&T 6386E/3 3 
Acer 1100/33 


9.6 

9.6 

9.5 

9,3 

9,0 

8.8 


8.6 

8.5 

&0 


t_j__i____i_i_ j 

0 2 4 6 8 10 

| POOR I FAIR | GOOD |EXCEL | 


OS/2 Benchmarks 

For the most part, NSTL’s OS/2 benchmarks used the 
proprietary versions of OS/2 1.2 supplied by the machines’ 
vendors. ALR, American Mitac, and Arche sell IBM OS/2 
1.2. For the ALR, the UltraStor OS/2 1.2 device driver was 
installed for the OS/2 benchmarks. Because OS/2 1.2 
cannot be installed on the American Mitac’s 663-MB Seagate 
SCSI hard disk drive, the test system was configured with 
a 212-MB Conner Intelligent Drive Electronics (IDE) hard 
disk drive. 

OS/2 1.2 was configured with the High Performance File 
System (HPFS) enabled, with lazy writes active {except for 
the Oracle test) and with the CONFIG.SYS protect-only 
switch set for maximum memory use by OS/2 applications. 

All OS/2 tests were executed from a full-screen com¬ 
mand prompt (the screen did not contain graphics); a 
spooler captured output going to LPT 1. 


Weight Benchmark 

1 Lotus 1-2-3 

1 Lotus 1-2-3 with QEMM 5.0 

2 dBase IV 

1 Microsoft C 5.0 

2 AutoCAD release 10 

2 Microsoft Word 5.0 

2 FoxPro 

2 Microsoft Excel 2.1 C under Windows 3.0 

1 IBM C/2 

1 IBM C/2 Multitasking 

2 Microsoft Word 5.0 for OS/2 

2 Microsoft Excel for OS/2 

2 Oracle for OS/2 


Feature Comparison 


Ratings Analysis 

To provide a well-rounded view of the strengths and 
weaknesses of the eight test systems, NSTL judged each 


The rating system for features is computed as a weighted 
average of scores for individual features. NSTL verifies 
each system’s features, noting which are standard and 
optional. 


This page contains proprietary test results. Reproduction or quotations, in 
whole or in part, is prohibited without written permission ot NSTL, Inc. 
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Ask for genuine Intel 



or who knows what y( 


If you need a math 
coprocessor to speed your 
power applications, ask 
yourself this question: Which would 
you rather have sitting next to your 
Intel microprocessor — an Intel Math Coprocessor 


or something you may know nothing about? 

Because if you don’t specify Intel, that’s 
basically what you’re getting — a big question 
mark. With Intel, however, there’s simply no 
question. ’Vbu’re getting quality 

That’s because Intel has the longest track 


©195U Intel Corporation 287 , 1386,1387, and i487ane trademarks of Inid Corporation 











record with math coprocessors. In feet, we’ve 
manufactured and sold millions more than all the 
others combined. And we’ve tested every one of 
them with the most exhaustive battery of tests in 
the industry. All to assure you absolute reliability 
So ask for Intel Math Coprocessors. Or 


there’s no calculating what you’ll end up with. 
For a free information packet, call (800)5484725- 

intel 

The Computer Inside.™ 


Circle 111 on Inquiry Card {RESELLERS: 112). 
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Space does not permit printing a complete list of the 
criteria and weighting system used to obtain the overall 
feature ratings. The following paragraphs summarize the 
strengths and weaknesses of the systems in the critical 
areas. 


Compaq Deskpro 386/33L 


1 12 . 


Pell System 333D 
AT&T 6386E/33 
Eve rex Step 386/33 
Average 


16.5 
6 1 
5.9 
15.9 


American Mitac MFC 4000G 
Acer 1100/33 

ALR BusinessVEiS A 386/33 

Arche Legacy 386- 33 
5.1 

1 _ 1 _ 1 _]_i_ 1 

0 2 4 6 8 10 

| POOR | FAIR | GOOD | EXCEL 1 


Bus Architecture 

A system's interna! expansion bus handies communica¬ 
tion with system components, including network adapters. 
That means that an efficient bus architecture improves 
overall system performance. 

EISA is gaining support among system vendors. It offers 
high throughput, easy system configuration, and support 
for more than one intelligent device. The EISA bus offers 
compatibility with existing 8- and 16-bit adapters and sup¬ 
ports 32-bit I/O, which makes it a logical match for 386 (and 
486) processors that handle data in 32-bit chunks. EISA's 
high-speed burst modes move data across the expansion 
bus much faster than it travels in ISA environments. EISA's 
32-bit burst-mode DMA transfer rate (33 MB per second) is 
over 16 times faster than the rate of a 16-bit ISA DMA 
transfer (2 MBps). 

EISA supports bus-master adapters that can improve 
overall system performance. These adapters can take 
control of the system bus and manage the bus's address, 
data, and control signals that move data between system 
memory and bus-resident I/O devices—without interven¬ 
tion from the CPU. Nonbus-master I/O adapters use inter¬ 
rupt-driven or polling methods that require CPU processing 
of device interrupts or that force the CPU to wait while the 
I/O device completes an operation. A truly efficient bus- 
master implementation with multiple bus-master adapters 
communicating across the system bus requires no CPU 
mediation. Operating-system software improvements will 
be necessary for more effective bus-master implementa¬ 
tions. 

Architecture 

* ALR and Compaq feature EISA expansion buses. 


• Acer, American Mitac, Arche, AT&T, Deli, and Everex 
are built around ISA expansion buses. 

Expansion Slots 

• AT&T and Compaq provide six open expansion slots. 

* American Mitac, Dell, and Everex provide five open 
slots. 

* Acer, ALR, and Arche offer four free slots. 

System Memory 

The applications and operating environment you use 
dictate the amount of memory your system requires. Memory 
expansion options are particularly important for businesses 
running high-end engineering, programming, and data¬ 
base applications. 

Standard DOS environments often use extended memory 
configured as a RAM disk, cache, or expanded memory. 
Many network operating systems, Unix implementations, 
and applications utilizing DOS-extended software make 
use of extended memory. Large amounts of RAM are 
required to run many 32-bit applications {a minimum of 2 
MB in the case of Foxbase+/386 and to take advantage of 
the 386 processor's virtual mode. Virtual-86 mode supports 
multitasking under which each application is allocated a 
portion of conventional memory u p to the 640-kilobyte DOS 
limit. Microsoft Windows 3.0 is one of the many programs 
designed to use the SSG's virtual mode. To perform 
multitasking under OS/2 requires 3 to 4 MB of RAM to avoid 
constant swapping of data to the disk. 

Memory installed on the system board or in proprietary 
32-bit memory slots is faster than memory added through 
the expansion bus. 

Highlights 

* Compaq supports 100 MB of 80-nanosecond RAM via 
proprietary 2-MB, 8-MB, and 32-MB modules added to 
a six-socket, 32-bit memory board. 

* The ALR supports upgrades of up to 17 MB of 80-ns 
RAM on its host board; a memory upgrade board 
supports an additional 32 MB. 

• The Dell and Everex machines can support as much as 
16 MB and 64 MB of 80-ns RAM, respectively, on 
standard memory boards, 

• The Acer, American Mitac, Arche, and AT&T systems 
support up to 8 MB of RAM on standard memory 
boards and provide high-speed memory slots for addi¬ 
tional upgrades. The Acer and American Mitac support 
up to 24 MB of 80-ns RAM. The Arche expands to 32 
MB of 80-ns RAM, while the AT&T supports 40 MB of 
100-ns RAM. 


Memory Caching 

The test systems were configured with high-speed 
memory caches that improve performance by reducing or 
eliminating wait states for memory access. Write-through 
caches pass the writes th rough to the system memory; they 
do not cache memory writes. Write-back cache designs 
cache memory writes as well as memory reads. 

Highlights 

• The ALR offers an optional 64-KB two-way set-asso¬ 
ciative write-back memory cache module that resides 
in a dedicated slot. 
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Here's a chance to buy our s 99 Math Coprocessor 

at no risk whatsoever! It's fully guaranteed 

to at least dpubje the math performance of your software. 


if you want to unlock the full power of your PC, pick up the phone and 
order an AMD 80C287 math coprocessor. Without it, your PC just isn’t 
really complete. You see, our math coprocessor can dramatically 
increase the performance of 1-2-3® dBASE® Excel, and hundreds of 
your other favorite business applications! it actually runs calculations 
two to ten times faster than your PC can without a math coprocessor. 
Which means your graphs will draw incredibly fast and your spreadsheets 
will recalculate at truly blazing speeds. (And that’s just for starters!) 

High speed at a low price. 

Don’t think you have to pay over $200 for a math coprocessor. Now you 
can get ours for just $99 when you order direct from AMD! The AMD 
80C287 is fully compatible with your 80286-based PC and the hundreds 
of commercially available software packages written for it. Our 
coprocessor is also compatible with the Intel NMOS 80287. 

Installation is a snap. 

The AMD 80C287 plugs easily into a socket that's already inside your 
80286-based PC, In fact, you can be up and running in just five 
minutes. Simply plug the chip into the socket and watch the dazzling 
improvement in performance! The AMD 80C287 comes with easy-to- 
follow installation instructions, a free utilities disk (which includes 
diagnostics and test software), and free color computer games. 

Advanced Micro Devices, Inc. 

9020-11 Capital of Texas Hwy N., Suite 400 
Austin, TX 78759-9797 

Volume or dealer inquiries welcome. 1-2-3 is a registered trademark of Lotus Development Corporation, 
dBASE Ls a trademark of AshtonTate Corporation. Intel is a registered trademark of Intel Corporation 
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Our Triple Guarantee 




Guarantee #1: [f the AMD 8(087 doesn't do everything we promise, or 
if you are unsatisfied for any reason, return the product within 30 days of 
purchase and AMD will happily refund your money. 

Guarantee #2: If your AMD 8(087 Math Coprocessor ever fails to 
perform fur any reason, AMD will replace it free of charge, no questions 
asked. Limited to two lifetime replacements per person. 

Guarantee AMD guarantees that the AMD 80C287 is fully compatible 
with your 80286-based hardware and software. If you have any 
compatibility problems with the AMD 81X1287 during the 
first year, return the product and we w ill gladly refund die 
purchase price 


Outside of USA call (512) $45-1728 


✓ 


Yes. 1 want to double or triple the calculation speed of software running on my 
286-based PC Send me an AMD 80C287 Math Coprocessor, risk free, for only 199 
plus tax, shipping and handling. I understand that I can return the AMD 8GC287 for 
a full refund within the first 3d days if I am not completely satisfied. 
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• The ALR’s 64-KB write-back memory cache module is 
optional. 

• The Acer uses a relatively small 32-KB two-way set- 
associative write-through memory cache; the Dell uses 
a 64-KB set-associative write-through memory cache. 

• Compaq features a 64-KB four-way set-associative 
write-through memory cache. 

• The American Mitac, Arche, and Everex provide 128- 
KB direct-mapped write-back memory caches; the 
cache on the Everex may be expanded to 256 KB, 

• The AT&T uses a 64-KB direct-mapped write-through 
memory cache with slow 1 QO-ns memory (most of the 
other systems use 80-ns memory chips). 

Mass Storage 

The overall storage capacity of a system depends largely 
on the size of its case. Small-footprint systems generally 
provide less room tor expansion than larger desktop mod¬ 
els. Tower units, such as the AT&T, generally provide 
sufficient internal storage capacity for most environments. 
Most of the review systems were configured with ESDI- 
based subsystems that typically permit only two hard disk 
drives. The Compaq supports disk-array technology that 
provides high capacity, data redundancy {i.e., it stores data 
in more than one location over multiple drives}, data integ¬ 
rity (a result of the data redundancy of the disk array), and 
fast, sequential transfer speeds. 

Expansion 

• The AT&T system supports eight half-height or four 
full-height devices. 

• The Acer, American Mitac, Arche, and Everex accom¬ 
modate five half-height or one half-height and two full- 
height devices. 

• The ALR provides two half-height and two 3Y2-inch 
storage bays. 

• The Compaq supports one third-height floppy drive, 
two half-height devices or one full-height device, and 
four half-height SYa-inch devices or one full-height 
5 1 /4-inch device. 

• The Dell accommodates three half-height devices and 
one 3 1 /2-inch IDE device. 

Maximum Hard Disk Capacity 

• The Compaq supports 840 MB of drive-array storage; 
ESDI fixed disk storage expands to 1,3 gigabytes. 

•The ALR and American Mltac accommodate 1.2- 
gigabyte SCSI hard disk drives. 

• The Acer, Dell, and Everex support ESDI hard disk 
drives with capacities of 760 MB, 650 MB, and 677 MB, 
respectively. 

• The Arche and AT&T accommodate 338-MB and 300- 
MB ESDI hard disk drives, respectively. 

Hard Disk Controllers 

IDE hard disk drives feature embedded controller func¬ 
tions and can transfer as much as 10 MB of data per 
second. The device-level ESDI specifications define com¬ 
munication between a drive’s logic board and the ESDI 
controller in the host system; ESDI controllers provide 
transfer rates of 5 to 24 MBps, SCSI specifications define 
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a bus system structure with asynchronous bus rates in the 
range of 1 to 2 MBps T while synchronous rates vary from 2 
to 5 MBps. Drive-to-controller data transfers fall in the range 
of 15 to 22MBps in newer high-capacity drives. The SCSI 
bus handles up to seven attached controller devices. 

Caching controllers are more intelligent than controllers 
with read-ahead buffers; instead of caching blocks or 
sectors adjacent to the data requested by the CPU, read- 
ahead caches use proprietary algorithms to estimate what 
data will be requested next. 

Highlights 

• The Dell uses an UltraStor ESDI controller with a 32- 
KB look-ahead buffer, 

• The ALR’s UltraStor ESDI bus-master controller con¬ 
tains 512 KB of look-ahead cache. 

• The Acer, AT&T, and Everex contain standard ESDI 
controllers; Everex offers an optional UltraStor ESDI 
controller with a 32-KB look-ahead buffer ($200). 

• The Compaq's advanced ESDI controller, which in¬ 
cludes a look-ahead buffer, transfers 15 MB of data per 
second, 

• The Arche uses a 20-MHz Lark ESDI controller with a 
32-KB look-ahead buffer. 

• The American Mitac contains an IDE hard disk drive 
subsystem. 

I/O Ports and Integrated Functions 

Having an integrated display adapter and an array of 
I/O ports on the system board can eliminate the need for 
adapter cards. The test configuration for each system was 
equipped with at least one parallel and one serial port. 

Highlights 

• The American Mitac, Arche, Compaq, and Dell provide 
one parallel and two 9-pin serial ports. 

• The Everex contains one parallel and two 25-pin serial 
ports, 

• The Acer and AT&T supply a parallel, a 9-pin serial, 
and a 25-pin serial port. 

• The ALR contains one parallel and one 25-pin serial 
port. 

• The ALR, AT&T, Compaq, and Dell supply mouse 
ports on the system board. 

• The Compaq and Dell contain built-in VGA ports; the 
Dell supports resolutions of up to 1024 by 768 pixels, 

• The Compaq’s integrated 16-bit VGA adapter provides 
increased BIOS execution and enhanced video¬ 
memory arbitration, which improves scrolling and graph¬ 
ics display speed, 

• None of the systems comes with a 16550 universal 
asynchronous receiver/transmitter chip for reliable data 
transmission with high-speed modems. 

Security 

In addition to keyboard and chassis locks, vendors of 
386 machines frequently offer password protection and 
security features designed to protect the integrity of appli¬ 
cations that run unattended—perhaps on network file serv¬ 
ers or gateways. 
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HotPbg means 

Continuous data availability. 

Find out how to get it... 





Continuous data availability i s essential for Then Consider the fault-toleiant 

mission critical applications, and you get it by advantages of Hot Plug m 

HofP/# is available only on the Intel!,gent 
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^ b/the event of afailed drive, controller or 

difference you need to be aware of. 

Free booklet, free knowledge. 

It's all in a document prepared 
to help you evaluate disk array 
technology in terms of your 
specific needs. 

Learn why mirrored and 
duplexed systems do not provide 
continuing I/O during repair. 

Discover how properly 
implemented array technology 
allows you continuous data 
availability WHILE YOU 
REPLACE a drive, controller, or 
power supply that has failed. 

Identify different array 
implementations and 

architectures 
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why some 
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the "lost" data. So, you'll never 
have to down the Array or the 
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component. 

In other words you stay in 
business. 

The CORE Intelligent Array 
Subsystem is available in 
capacities of 1.3,2.6 and 4.0 GB. 
And it is ideal for on-line 
transaction processing and 
other environments where data 
loss and downtime is simply 
intolerable. 

The IAS features high- 
modularity architecture — 
multiple Hot controllers 

and Hot Plug™ power 
supplies, a 5 year warranty on 
die disks and a one year 
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THE COMPLETE 
ZEOS '386-25 
DESKTOP! 64K 
CACHE. 85MB DRIVE, 
1MB MEMORY 
& MORE. 

ONLY $1895 

High Speed 64K SRAM 
Cache, providing Zero- 
Wait State performance 
vastly superior to page/ 
interleave memory 
schemes. 

386 25MHz CPU, Full 
80387 and Weitek" math 
coprocessor support. 

1MB of High Speed 
DRAM, expandable to a 
Total of TOMB, 

Ultra Fast 85MB IDE 
Hard Drive, Teac 1.2MB 
Floppy Drive. 

ZEOS 14 High Res amber 
monitor witn Tilt/Swivel 
Base. Includes genuine 
Hercules" brand graphics 
controller, 

ZEOS/RS 101 key Space 
Saver Keyboard. 

ZEOS I/O Card with Two 
High Speed Serial plus 
One Parallel and One 
Game port. 

1-32, 6-16 and 1-8 bit 
expansion slots. 

Rugged ZEOS SuperCase 
with two cooling fans for 
added reliability and 
product life. 

Seven drive bays and our 
custom 300 Watt power 
supply for your future 
expansion! 

Wrap it all up with 
24 Hour a Day, 365 Day 
per Year Toll 1 Free 
Technical and Sales 
Support on your ZEOS 
Hotline. You've got 
a winner! 

Options Galore; 
Including 14' 1024 VGA, 
additional memary, an in¬ 
credible selection of hard 
drives: SCSI, IDE, RLL, ESDI 
or MFM and virtually any 
other add-on you could 
want. Ask about other 
special money saving 
packages too, 

ORDER NOW TOLL FREE 

800 - 423-5891 








ZEOS '386-33—EDITOR'S CHOICE! 


If you’re thinking about a new ’386, 
you’ll want a few expert opinions: 
“ZEOS provides quality comparable 
with IBM or Compaq,. .Excellent Value 
.. .Top Drawer.. .Unbeatable,. .Top 
Honors.. .Blows away every other com¬ 
puter... A smart choice!” The experts 
love ZEOS, and you will too. Why? 

Because ZEOS really does build the 
very best '386 systems 
you can buy So good 
are ZEOS systems 
that they have received 
PC Magazine’s coveted 
Editors Choice award 
Eight Times. Recently, 
in naming the ZEOS 
’386-33 Editor’s Choice, 

PC Magazine said 
“There is very little 
more you can ask from 
a computer!’ What does 
this mean to you? 

It means you’re 



will give you higher 
Performance, superior 
Quality and better 
Support than you can 


instance. 

DESIGNED FOR SPEED. 

When they chose the ZEOS '386-33 
as Editor’s Choice, PC Magazine noted 
“ZEOS International designed this 
machine for speed—and came up with 
a system that topped four of our bench¬ 
mark tests!’ Now that’s fast! But how do 
we do it? 

One way is our big, high speed 
SRAM cache. Each and every ZEOS 
386DX system has a minimum of 64K 
SRAM Cache standard; our 33MHz 
screamers come standard with a 128K 
Cache. Every system is designed for 
speed. And Quality Too. 


'386 SYSTEMS. 
PERFORMANCE, 
QUALITY, PRICE 
AND SUPPORT. 
AMERICA'S BEST. 


ZEOS QUALITY AND SUPPORT. 
SECOND TO NONE. 

When you buy your new ZEOS sys¬ 
tem you are buying absolute quality. 
As an example, every new ZEOS 
’386DX comes standard with a 300 
Watt power supply. We invest more in 
our power and cooling systems to help 
assure you years of trouble free opera¬ 
tion. The same is true 
of all the components 
of your system. 

With rip-roaring 
speed and the best 
components available, 
what more could there 
be? From ZEOS, lots 
more. 

Like our exclusive 
ZEOS Customer Satis¬ 
faction Package. Includ¬ 
ing our famous 24 Hour 
a Day Toll Free Tech¬ 
nical Support, 30 Day 
Absolute Satisfaction 
Money Back Guar¬ 
antee, One Full Year 
Limited Warranty and 
our Express Parts Re¬ 
placement policy. You’re 


We Guarantee it! 


ORDER NOW WITH CONFIDENCE. 

As PC MAGAZINE said, ZEOS 
shows “you needn’t be among the most 
expensive to be the best’.’ And the best is 
waiting here for you. Why not pick up 
the phone right now and give us a call? 
Your expert Systems Consultant is wait¬ 
ing here now to help you tailor your new 
ZEOS ’386 to your specific needs. Buy¬ 
ing your new ZEOS is perhaps the best 
purchase decision you 11 ever make! After 
all, your satisfaction is guaranteed. 

ORDER NOW TOLL FREE 

800 - 423-5891 


Purchase outers from Fortune IDOQ oumpajiiK, Governments and instituticns subject to approval. Leasing aregrams araibbte. i 
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THE COMPLETE 
ZEOS '386-33 
VERTICAL SYSTEM! 
128K CACHE. 

85MB DRIVE. 1MB 
MEMORY & MORE. 

ONLY $2395 

High Speed J28K SRAM 
Cache, providing Zero- 
Wait State performance. 
386-33MHz CPU. Fall 
80387 and Weitek' 
support. 

1MB of High Speed 
DRAM, expandable fa a 
whopping 32MB on the 
motherboard. 

Ultra Fast 85MB IDE Hard 
Drive, Teac 1.2MB Floppy. 
ZEOS 14 1 High Res amber 
monitor with Tilt/Swivel 
Base. Includes genuine 
Hercules 1 controller* 
ZEOS/ RS 101 key Space 
Saver Keyboard. 

ZEOS I/O Card with Two 
Serial plus One Parallel 
and One Game port* 

2-32 and 6-16 bit slots. 
Rugged ZEOS 8-bay 
vertical case with 300 
Watt TurboCool Power 
Supply and two cooling 
fans for increased system 
tife and expandability. 
Includes 24 Hour a 
Day Toll Free Technical 
Support and Full ZEOS 
Customer Satisfaction 
Package. 

Options Galore; 

Including 14 1024 VGA, 
more memory, an incredi¬ 
ble selection of hard 
drives: SCSI, IDE, RLL, ESDI 
or MFM and virtually any 
other add-on you could 
want. Ask about other 
special money saving 
packages as well. 

ORDER NOW TOLL FREE 
AAA A99 coni 

FAX Orders Dial: 612 633-1325 
In Minnesota Call: 612-633-4591 
TDD {Hearing Impaired) Orders 
Call: 800 228 5389 
Outside US and Canada Cali: 
612 633-6131 

MasterCard, VISA. Discover, 

Am Exp, 2-CARD and COD. 

Open 24 Hours a Day, 

365 Days a year! 
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Highlights 

• The AT&T, Compaq, and Dell provide chassis locks 
and support boot and keyboard passwords. 

• The ALR and American Mitac contain chassis locks. 
The ALR supports keyboard passwords and the Ameri¬ 
can Mitac supports boot passwords. 

• The Acer, Arche, and Everex provide keyboard locks; 
Arche and Everex accept boot passwords. 

• All machines, except the Compaq, boot completely 
without a keyboard. 

• The AT&T and Compaq provide server modes. 


Other Noteworthy Features 

•The Compaq supports Intel 387 and Weitek 3167 
coprocessors; the other systems support an Intel 387 
or a Weitek 3167. 

• All review units let you adjust the speed oi the CPU. 

• All also support system-selectable video and ROM 
BIOS shadowing. 

• The ALR, American Mitac, and Arche do not market 
proprietary versions of OS/2. 


System Software and Utilities 

Changing a system’s configuration by adding memory, 
a coprocessor, another drive, and so on dictates that 
changes be made to its original configuration information. 
Systems generally use a configuration, or setup, program 
built Into the system ROM to accomplish this. Typically, you 
access such a setup program at start-up, either by pressing 
a key combination at the operating system prompt or by 
running the program from a floppy disk. 

Highlights 

• The ALR and Compaq provide disk-based EISA setup 
utilities. 

• The Acer and AT&T use ROM-based and disk-based 
setup routines. 

• The American Mitac, Arche, Dell, and Everex are 
configured using ROM-based setup routines. 

• All of the test systems provide low-level format utilities; 
on the ALR, Arche, and Dell, these utilities are built into 
the hard disk drive controller’s BIOS. 

• The AT&T, Compaq, Dell, and Everex include diagnos¬ 
tic utilities; you must pay extra for the ALR’s diagnos¬ 
tics. 

• The Acer, ALR, Compaq, and Everex supply propri¬ 
etary disk-caching utilities. 

Highlights 

• The Acer, American Mitac, Arche, AT&T, and Dell 
maintain toll-free customer support lines. ALR and 
Everex offer free telephone support, but customers 
must pay phone charges. 

• The Compaq offers free basic support and advanced 
support for $3000 a year. 

• The ALR, Dell, and Everex do not supply technical 
reference guides. 

• The Acer and Arche offer two-year warranties covering 
parts and labor; the other vendors offer standard one- 
year warranties. Shipping coverage varies. 

• The Acer, Compaq, and Dell rely on third-party com¬ 
puter-repair services for warranty service. 

• The AT&T offers no on-site warranty service; Compaq 
lets its dealers decide whether to offer on-site warranty 
service. 

• The Acer and Arche do not offer extended warranties; 
Compaq lets its dealers decide whether to offer ex¬ 
tended warranties. 


Usability 

Many factors contribute to the overall usability of a 
computer system. Among the most important are the ease 
with which a user can set up the system; the ease with 
which memory, a math coprocessor, and a hard disk drive 
can be installed; and the comprehensiveness of the manu¬ 
als that accompany the system, 

The usability rating is a weighted average for individual 
criteria. 


Dell System 333D 
Everex Step 386/33 
AT&T 638 6E/33 
Average 


17.9 

I 7.9 
17.4 


I ----- 


Acer 1100/33 
Arche Legacy 386-33 


J7.2 
17.0 


ALR BusinessVEISA 386/ 33 

Compaq Deskpro 366/33L 

■■^■ 7.0 

American Mitac MPC 400 0G 

1_1_1_1-1-1 

0 2 4 6 8 10 

| POOR 1 FAIR 1 GOOD | EXCEL | 

Weight Criteria 

3 System Setup 

2 Cover Removal 

3 Memory Installation 

3 Coprocessor Installation 

3 Hard Disk Drive Installation 

3 System Teardown 

2 Organization of Manuals 

2 Clarity of Manuals 

3 Completeness of Manuals 


You can easily access Dell's internal components by 
loosening five hand-tightened cover screws, but the power 
supply and 3 V 2 -inch drive bay obscure much of the system 
board. Four SIMM sockets are free. The system automati¬ 
cally detects the amount of RAM installed and the presence 
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Intel 386 
CCode 

Development Tools ioi 


Open Intel’s new 386/486 C Code Builder™Kit. 
And tear into the increased memory and performance 
of 32-bit DOS protected mode. 

Inside, you’ll find everything you need to 
develop 32-bit applications. That means you get a 
Microsoft and ANSI compatible C Compiler and 
Libraries, Linker, librarian, Make Utility, and Source 
Level Debugger. We’ve even included a DOS Extender 
that’s DPMI-compliant. Compliancy that enables easy 
migration to Windows' from Microsoft. 

To make moving up even simpler, we’ve also 


included free Intel support and a $695 price tag. 
With no royalties to pay. Ever. 

Try it at no risk. Purchase it from your Intel 
dealer with a 30-day, money-back guarantee. Or call 
1-800-525-3019 for fax document #9901, or Intel cus¬ 
tomer service at 1-800-538-3373. Because with Code 
Builder, the hardest thing about getting into 32-bit 
programming is opening the box. 

intet 
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of a coprocessor. The ROM-based setup utility displays 
useful help messages as you scroll through the utility 
options. 

Color and shaded diagrams in the Dell documentation 
highlight important information. Separate manuals cover 
software support, diagnostics, and troubleshooting. MS- 
DOS 4.01 includes an enhancement that provides details 
on the utilities Deil includes to improve system perfor¬ 
mance. The system's SmartVu LED display relays status 
and error information. 

The system board on the Eve rex is very accessible, 
which simplifies upgrades and repairs. A proprietary memory 
card holds 16 SiMM sockets, and the system detects the 
amount of RAM installed and the presence of a math 
coprocessor. Users access the ROM-based setup utility by 
pressing a hot-key sequence during boot-up. Comprehen¬ 
sive on-line, context-sensitive help accompanies the 
EEPROM and CMOS menus, which provide options for 
adjusting i/O bus speed, port addresses, and system 
passwords. A clear and comprehensive owner's manual 
includes an introduction to DOS, as well as a section 
dedicated to networking. The control panel features eight 
LEDs, key lock, CPU speed switch, and on/off buttons for 
the reset switch and the speaker. 

An oversized power switch on the AT&T tower makes it 
possible to turn on and shut off this tower unit by foot. The 
ample interior provides plenty of room for expansion and 
enough elbow room for conducting repairs, but you’ll first 
have to remove the four screws in the cover plate protecting 
internal components. The ROM-based setup utility is ac¬ 
cessed by pressing a key sequence. The Customer Diag¬ 
nostics disk, which includes an advanced setup utility, also 
features a diagnostic program that can test the entire unit 
or a single subsystem. During testing, it provides impres¬ 
sive scanned images of each subsystem. The system 
board and proprietary expansion boards have eight SIMM 
sockets. Although the system automatically detects the 
amount of RAM installed, users must set a jumper for the 
system to recognize the coprocessor. The user’s guide is 
clear and comprehensive, but it forces users to jump back 
and forth between text and fold-out diagrams at the back, 
and it fails to mention that you must set a jumper after you 
install a math coprocessor. 

Acer's ROM-based setup utility, which is accessed by 
pressing a hot-key sequence, provides basic help mes¬ 
sages, a low-level formatting option, and write-protection 
options for hard and floppy diskdrives. You can add SIMMs 
to eight sockets on the system board; jumpers must be set 
correctly for the system to recognize the additional RAM 
and the presence of a coprocessor. A loose-leaf user’s 
guide with tabbed dividers supplies basic setup and con¬ 
figuration information but few details. 

Arche’s ROM-based setup program displays available 
options as you scroll through the utility’s menu. DRAM 
SIMMs can be installed in eight sockets on the system 
board, and the system automatically senses the amount of 
RAM and the presence of a coprocessor. A drive cage 
partially obscures the coprocessor socket, however. A 
controf panel, which includes a reset button and LED 
indicator, displays the CPU speed. 

The Arche’s loose-leaf reference manual is average (the 
manual sent for evaluation was improperly drilled and did 
not easily fit into the binder, Separate manuals cover the 
ESDI controller and I/O adapter. 

The ALR’s EISA configuration utility offers on-line, con¬ 
text-sensitive help; its setup utility resides in ROM. CPU, 
memory cache, and additional memory modules fit in 


proprietary slots; you must remove adapter cards to access 
the SIMM sockets on the host board, The system automati¬ 
cally detects the amount of memory installed and the 
presence of a coprocessor, which you can install on the 
CPU module. A comprehensive reference manual and 
EISA configuration guide are included. 

Little space is wasted inside the Compaq's case, which 
is held shut by two hand-tightened screws. The upgradable 
system board resides in a proprietary slot and provides 
sockets for an Intel 387 and a Weitek 3167 coprocessor. 
Memory modules fit on a proprietary memory-expansion 
board, and the system automatically senses the amount of 
RAM installed and the presence of a coprocessor. All 
adapters must be removed to access the host board, which 
also is partially obscured by the drive bays. The disk-based 
EISA configuration utility provides on-line, context-sensi¬ 
tive help but the help fails to provide specific information. 
Overall, the documentation is comprehensive. The most 
informative reference is The User’s Program Guide, which 
contains details regarding utilities that improve perfor¬ 
mance. 

A side panel on the American Mitac case provides 
access to the drive bays, but four metal clips that align the 
panel complicate its replacement. The ROM-based setup 
utility's messages are of little help to novices because you 
must proceed through the highlighted topic one page at a 
time, ratherthan scrolling to select an option. SIMM sockets 
on the system board are partially obscured by the power 
supply, and the presence of a coprocessor is not automati¬ 
cally detected. A loose-leaf user’s guide covers system 
basics but lacks detailed system information. 

About the NSTL 
Review Supplements 

Each month, BYTE evaluates dozens of products in a 
broad range of categories. We cover a tot of ground, but we 
are always trying to do more. To that end, BYTE is proud to 
bring you the NSTL Review Supplement series. As reports 
appropriate to our readership become available, BYTE will 
present the results of product comparisons from the National 
Software Testing Laboratories, a division of Datapro Re¬ 
search Group and a BYTE sister company. NSTL is one of 
the world's premier independent hardware and software 
testing facilities. 

These pages are supplemental; nothing has been cut 
from the regular issue of BYTE to make room for them. And 
the BYTE Lab will continue its long-standing tradition of 
producing comprehensive, hard-hitting product compari¬ 
sons. 

NSTL provides a scoring system based on numerical 
weightings assigned to key attributes such as performance, 
ease of use, versatility, and overall quality. While some of 
these ratings are by nature arbitrary, the criteria within the 
evaluation are consistent for each package and do provide 
a legitimate means of comparison. BYTE has not tried to 
duplicate NSTUs tests. NSTL retains full ownership of the 
results published here. 

Due to space limitations, we could not publish all the data 
that NSTL provided in its report. Instead, we boiled down the 
information to its essential core. The full report is available 
for sale from NSTL (see the text box "About NSTL” on page 
145). 

We bring you these supplements as a service. The 
additional pages allow us to provide you with more product 
comparisons In a wider range of categories. NSTL’s format 
and methodology might differ from what BYTE provides, but 
they offer a reasonable, alternative means of comparison 
that complements BYTE's own extensive product reviews. 
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CD ROM Bundle $399 


*3,599 I *4,599 


486-33 ISA* I 486-33 EISA 

• 32-Bit Intel BG486/33 MHz CPU 

• Zero-Wait 128KB High Speed Cache 

• User-Switchable I/O Bus (6 16 MHz) 

■ Burst Mode Support 

• 4MB Zero-Wail State 32-bit meitiury on the 
World's Best Motherboard made by AMI 
(expands to 32 MB) 

, 1-32, (>16. and L-S bit 

• 8 Expansion Slots: ---5- 

7-16* and 1-32/8 bit* 

■ 207MB 15ms High Performance IDE Hard Drive 

• Sony 1304 VGA Monitor (1024 * 768 res) 
.Non-Interlaced 

• Orchid 16-bit VGA Card with 1MB RAM 

• Teac 1.2 and I 44MB Floppy Drives 

• Keytrunics IQl-key Enhanced Key board 

• 2 5erial/2 Parallel Ports—300 Wan PC Power & 
Cooling Power Supply 

• Vertical Case: 6 Bays/Security Lodc/LED 
(Also shown U our optional deluxe case 12 
bay 450 wall power supply) 

• 3-Ring Cloth Binder for Manual and Software 

• AMI BIOS/CMOS Set up/Diagnostics/ 

Clock/Calendar 

• 10-year Lithium Battery / Tool 

• 800 number for Lifetime Technical Support 

• TRW r On-Site Service Available to Most Locations 

• free FED EX Replacement of Defective 
Components 

• FCC B Certification 

120MB Tape Back-Up Option S249 
Practical Peripherals Option % 149 


THE TOUCHE COMMITMENT TO 
QUALITY AND VALUE KEEPS GROWING! 

OUTSTANDING. Tbit Is die word PC Magazine used to 
describe our system! We're very proud of our 486-3J 
review and we encourage you to tead lt_ 

One example: Of 30 systems reviewed. TTXtje ranked 
* 1 Id the an! all-record DOS access (lie lest and 92 in 
the large DOS access file test lor speed► Tb achieve this 
leal we relied on Maxtor and UUrasior, two Fantastic 
product pinners. 

Maxtor and Ultras tor are just two companies on a long list 
of companies wc obtain high-quality components from to 
custum-build high-quality systems. AMI-Sony-lniel-Ttac- 
E>n;h id-Key t ronics—Colorado Memory Sysiems-CVRIX- 
MEMENS-PC Power A Cooling-BOCA are alt names you'll 
easily recognize. You‘II never sec us offer components 
from Fui-Manchui or other tongue-twisting companies 
you've never heard of before. 

WYSIWYG is a term used in desktop publishing. What 
You See I; Whil You Gel is also a standard we use in 
building our systems That means you get exactly what yon 
expect when you receive your order from us No hidden 
surprises or cut comers that many of tmr competitors iry 
to sneak by with cheap or low quality components 
The use of AMI motherboards guarantees full 
DOS-UNIX-052 compatibility vte custom-build every 
system and offer special prices on enhancement items to 
upgrade your system like CD ROM s digitizers. Laser 
primers, scanners, 20' monitnrv, and hundreds of Other 
products 

Our parent company, PC PROS, was founded in 1982 
Before you buy tiny system , ax* all tbt bard questions 
and compare Who makes rhe motherboard? This is one of 
the most important questions to ask since this is the heart 
and soul qf any computer We use more AMI motherboards 
than anyone In the w ? orld Don't be fooled by claim* of 
an AMI BIOS equaling an AMI motherboard, Insist you 
receive a system with the best motherboard money can 
buy. . an AMI. 

Whether you're governmetu, FORTUNE, mafar institution 
or |ust need a machine or two far yOur home or office, we 
offer the absolute best quality and Service anywhere! 


386-33 MHz 
COMPLETE SYSTEM 

EASILY UPGRADEABLE 
to 486 

with Plug In Board! 

64MB Memory Max 
on Motherboard! 

$2,999 

486-20 SX [486-25 EISA 

CALL * | *4,299 


These are complete systems as drwrlbed 
under the vycintui, in this ad. 



MIC HO TECHAlOLOGltS 


A PC PROS Company 

8205 South Cass Avenue Darien. Illinois 60559 

708/810-1010 Fax 708/810-9490 



Circle 164 on Inquiry Cord, 










































































NSTL Review Supplement 


Overall Ratings 


Recognizing that users look for different capabilities in a 
386 system, NSTL evaluated system quality in two ways: 
with an eye toward judging which machine is best overall 
and with an eye toward judging which machine is best 
suited to a business environment, database environment, 
and engineering/programming environment. 

To assign an overall rating to each machine, NSTL 
computed a weighted average of each system’s scores for 
performance, features, and usability. NSTL recommends 
as good buys the systems designated with a check mark 
</)• 


Compaq 386/33L 
Dell System 333D 
A^^usjrressVElS A 386/33 
Everex Step 386/33 
Arche Legacy 386-33 
Average 


A^n3386E/33 
Amerjcar^it ac MFC 40QQG 
Acer 1100/33 


8.5 
8,4 
8,1 
8,0 
8.0 
] 7.9 


7*7 

7,6 

7.1 
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| POOR | FAIR | GOOD | EXCEL | 


Weight Criteria 

5 Performance 

2 Features 

2 Usability 


/ COMPAQ DESKPRO 386/33L 

The outstanding memory capacity (100 MB) and mass- 
storage potential (seven drive bays) of the Compaq make 
it an excellent choice for environments that demand excep¬ 
tional 386 computing power. 

The review model included a 64-KB memory cache; one 
parallel, one mouse, and two 9-pin serial ports; a 320-MB 
ESDI hard disk drive; a 300-watt power supply; and an 
integrated VGA controller with increased BIOS execution 
speed and enhanced video memory arbitration. The seven 
slots on the 32-bit EISA expansion bus let you take advan¬ 
tage of the latest advances in bus-master technology while 
preserving compatibility with existing 8- and 16-bit adapt¬ 
ers. Disk-based EISA configuration and various system 
utilities are included. The system's processor board con¬ 
tains separate sockets for the Intel 387 and Weitek 3167 
coprocessors. 

An optional 32-bit Intelligent Drive Array (IDA) controller 
supports up to 840 MB of storage for network and multiuser 
environments; ESDI fixed-disk storage expands to 1.3 
gigabytes. Optional external storage enclosure and a 486 
upgrade mean that the system can grow with the needs of 
its users. 


While on-site service and extended warranties vary from 
dealer to dealer, all customers have access to Compaq's 
toll-free user hot line. 

✓ DELL SYSTEM 333D 

Dell markets its ISA-based system as a cost-effective 
alternative to the Compaq. The machine works well with 
performance-sensitive applications such as desktop pub¬ 
lishing and CAD/CAE and with multiuser operating systems 
such as Dell Unix System V and Microsoft OS/2. An 
integrated high-resolution VGA adapter is a plus tor graph¬ 
ics applications. System RAM expands to only 16 MB, 
however—a potential limitation in network environments. 

The test unit performed impressively owing to the 
system’s 64-KB memory cache and optional UltraStor 
ESDI controller. The system case has reasonable expan¬ 
sion potential: room forthree half-height and one full-height 
3'/2-inch storage device, as well as one 8-bit and five 16-bit 
ISA expansion slots. You can rely on the SmartVu LED 
display to keep you abreast of system errors. 

The Dell review model included an integrated high- 
resolution VGA adapter; a VGA color monitor; integrated 
serial, parallel, and mouse ports; and a 330-MB ESDI hard 
disk drive. Dell’s warranty includes 12 months of on-site 
service and toll-free customer support; extended warran¬ 
ties are available. 

✓ ALR BUSINESSVEISA 386/33 

ALR markets the BusinessVEISA as a midrange ma¬ 
chine for power processing applications such as CAD/ 
CAM, multitasking, and desktop publishing. You can up¬ 
grade to a 33-MHz 486 system by swapping processor 
boards, but limited mass-storage options reduce the 
system's usefulness in multiuser and network server envi¬ 
ronments. As a file server, the ALR is best suited to 
networks with 15 or fewer nodes. 

The system’s CPU, RAM, and cache memory can be 
upgraded independently by installing the appropriate mod¬ 
ules in proprietary slots. RAM expands to 49 MB—up to 17 
MB on the host board using DRAM SIMMs. An optional 64- 
KB memory cache and an UltraStor ESDI caching control¬ 
ler enhance the system’s performance in programming, 
engineering, and database environments. The EISA ex¬ 
pansion bus takes advantage of the latest developments in 
32-bit bus-master technology and maintains compatibility 
with existing 8- and 16-bit adapters. Embedded I/O ports 
and an integrated AT controller save expansion slots. The 
system supports two half-height and two SVzdnch storage 
devices. A disk-based EISA configuration utility and disk¬ 
caching software are included. 

EVEREX STEP 386/33 

The ISA-based Everex system Is designed to handle 
multiuser operating systems, complex graphics, and data¬ 
base and programming/engineering applications. The sys¬ 
tem is available in small-footprint, standard, and tower 
models. The standard chassis accommodates five half¬ 
height or two full-height and one half-height device, and 
includes 8- and 16-bit expansion slots. You can convertthe 
machine to a 486 system by replacing the 386 processor 
with the optional Instep CPU card. 

System RAM expands to 64 MB on a proprietary memory 
board that resides in a 64-bit slot. A128-KB memory cache 
expands to 256 KB and caches memory writes and reads. 
One parallel, one mouse, and two 25-pin serial ports; a 200- 
W power supply; and an UltraStor controller with a 32-KB 
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February 25,1991. InfoWorld reports: 


Slimline386SX720. 

“fastest In Its Class!" 

Northgate Outpaces Compaq, 
AST, ALR, Dell, CompuAdd 
And A Half Dozen More! 
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hen InfoWorltf s tough testers 
rounded up 386SX/20 s for an exhaustive 
battery of head-to-head comparisons, there 
was no doubt about the leader. SlimLine 
cruised to an incredible 8.5 rating. Eleven 
other companies sent their best. None scored 
higher than 7.9. A few barely broke 6.5.* 

“Northgate packs a lot of speed 
into SlimLine 386/20SX,” they 
reported, “fastest in its class!”* 

How did Northgate beat the competi¬ 
tion? By following our corporate philosophy: 
“Every system we sell must be a winner.” 
Before we entered the SX race, we designed 
our own motherboard with a full 64K RAM 
cache into both our 16 AND 20MHz 
entries. And, this incredible speed comes 
in a space-saving case only 4.25" high! 






InfoWorld says: “Exceptional support 
policies!”* No wonder. Northgate gives you 
toll-free 24 hour technical support, one year 
parts and labor warranty and overnight ship¬ 
ment of replacement parts. And now y you 
get a FREE year of on-site service from the 
nations largest computer service company. 


There you have it. Right on the heels of 
Northgate Elegance* 486"733 being voted 
InfoWorld s “Desktop Computer of the 
Year” and BYTEs Reader s Choice Award 
for “Desktop Computer of the Year,” 
another Northgate system (backed by the 
same legendary’ support) thrashes the 
competition in the SX20 arena. 

Prove it to vourself... use SlimLine 
386SX RISK FREE for 30 days! If it isn’t 
everything you expect, well buy it back. 

No questions asked! 

SlimLine 386SX Features: 

• Intel® 80386SX/20 or 16 MHz processor 

• 2MB of RAM on motherboard 

• 64K SRAM read/write-back cache 

• 1.44MB floppy disk drive 

• Small footprint (16.5"x 16.5" x 4.25" high) 
SlimLine case with room for two exposed and 
one internal half-height devices 

• Integrated 16-bit SVGA with up to 1024 x 768 
resolution: 512K video memory 

• Intel math coprocessor support 

• 150 watt power supply 

• Front mounted reset and high/low speed controls 

• OmniKey • keyboard 

• MS-DOS 3.3 or 4.01 with GW-BASIC or 
MS-DOS Version 5 with QUICKBasic installed 

• Microsoft® Windows'* and mouse 

• On-line users guide to MS-DOS 

• QA Plus diagnostic and utility software 

• FCC Class B certified 


Design Your Own System! 

Northgate will custom build your 
system to meet your most demanding 
needs. Add hard drives — 40, 80, 

100 and 200MB available. Monitor 
options include 12" VGA monochrome, 
14" VGA and SVGA and 16" SVGA. 
More memory, floppies, a modem... 
it’s up to you! Call for details! 

SlimLine 386SX/20 

* 1699 °° Or as low as *55°° per month t 

386SX/16 as configured above: 

^1499^^ Or as low as M.S 00 per month f 

EASY FINANCING: Use your Northgate Big X VISA, 
MasterCard. Or. lease it — up to five-year terms available 

WHOUIRSEV^RYDAY 800 - 345-8709 

Major corporations, volume purchasers 
and government agencies call 
National Business Accounts: 

Notice to the hearing impaired: Northgate has TDD 
capability. Dial 800-555-0602. 

NORTHGATE 
COMPUTER 
SYSTEMS/RC 

“Smart Yools For Business*’"' 

7075 Flying Cloud Drive. Eden Prairie, MN 55344 
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It’s simple math. 



Our iit Advanced 
Math Coprocessors have a 
return rate one-fifth that 
of the industry standard*' 


Here’s proof that iit Advanced Matli 
Coprocessors are perfect additions to your 286,386, 
or 386 SX PC. They are compatible with application 
software that supports math coprocessors. And they 
are compatible with popular PC operating systems, 
including DOS, UNIX, and OS/2, and GUI’s like 
Windows 3-0. 

With this kind of quality, we can guarantee the 
iit Advanced Math Coprocessor for the lifetime of 
your computer. We back our Lifetime Warranty** 
with state-of-the-art wafer processing, packaging, 


* Write for detailed Quality and Reliability Test Report. OS/2 is a trademark of IBM Corporation. MS-DOS and Windows are trademarks of Microsoft Corporator 










Our chip is better by 5:1. 



rigorous process control, and testing. No wonder we 
have a lower return rate and better reliability than 
the industry standard. 

Our Advanced Math Coprocessors speed up 
your graphics, CAD/CAE, spreadsheets, and other 
calculation-intensive applications. They are certified 
by leading application software vendors, BYTE-rated, 
and guaranteed for the lifetime of your computer. 

For quality, compatibility, and performance, 
specify iit Advanced Math Coprocessors. Call 
1-800-832-0770 for your nearest dealer. 



in mathematics, 
count on iit™ 
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' Limited lifetime warranty. UNIX is a registered trademark of UNIX System Laboratories , Inc . w © 1991 Integrated Information Technology ; Inc. All rights reserved. 
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..d buffer came with the review unit. MS-DOS 4.01 
.W-Basic), Microsoft Windows 3.0, diagnostics, and 

.ancement utilities accompany the system. 

For peace of mind, Everex offers a unique eight-charac¬ 
ter LED control panel that displays status and error informa¬ 
tion, a keyboard lock, boot and keyboard password protec¬ 
tion, and a one-year warranty with on-site service. 

ARCHE LEGACY 386-33 

The ISA-based Arche provides excellent overall perfor¬ 
mance in multitasking, multiuser, and networking environ¬ 
ments. The 128-KB flagged-register copy-back memory 
cache offers four levels of write posting, and DMA cycles 
run parallel with the CPU. The standard 20-MF(z UltraStor 
ESDI controller with a 32-KB look-ahead buffer enhances 
disk performance; an optional advanced controller sup¬ 
ports disk mirroring and duplexing. Inside the standard 
desktop case you’ll find room for five half-height devices (or 
two full- and one half-height device), 8 MB of memory on the 
system board, and an additional 24 MB of 32-bit RAM using 
two proprietary memory slots. The case provides six 16-bit 
ISA slots; an 8-bit Arche I/O adapter provides one parallel 
and two 9-pin serial ports. The price of a basic system 
includes MS-DOS 3.30, GW-Basic, and a two-year full 
system warranty, but on-site service costs extra. And the 
Arche lacks a few standard and optional features, including 
system diagnostics and a proprietary version of OS/2. 

AT&T 6386E/33 WGS 

The pricey ISA-based AT&T offers the expandability 
necessary for multiuser and multitasking operating sys¬ 
tems, telecommunications, and network servers. AT&T 
also markets the system as a workstation for CAD/CAE, 
database, and large spreadsheet applications. The large 
tower case accommodates eight half-height or four full- 
height mass-storage devices, as well as one 8-bit and 
seven 16-bit ISA expansion slots. The system is powered 
by a large 396-W power supply; memory expands to 8 MB 
on the system board and to 40 MB of RAM using two 32-bit 
memory slots. Two proprietary 32-bit memory slots accept 
8- and 16-bit adapters. 

The review model AT&T came with one parallel, one 9- 
or 25-pin serial, and one mouse port; a 64-KB direct- 
mapped memory cache; and a 300-MB ESDI hard disk 
drive (its Western Digital ESDI controller is slower than 
more advanced ESDI controllers). A setup program and 
diagnostic utilities also come with the system. AT&T pro¬ 
vides toll-free telephone support and offers extended war¬ 
ranties. 

AMERICAN MITAC MPC 4000G 

Designed as a LAN file server or CAD/CAE workstation, 
the American Mitac minitower accommodates five half¬ 
height devices or two full-height and one half-height device. 
A 300-W power supply ensures that you’ll have plenty of 
power should you fill all the bays. An ISA expansion bus 
provides seven 16-bit slots; one parallel port, two 9-pin 
serial ports, and an IDE hard disk drive interface are 
integrated on the system board. Although the test unit’s IDE 
hard disk drive is fast, it cannot compete with the perfor¬ 
mance of ESDI drives with advanced ESDI controllers. 
American Mitac sells an optional 1,2-gigabyte SCSI drive 
for the system. 

System RAM expands to 8 MB on the system board 
using DRAM SIMMs; you can increase memory to 24 MB 
by installing a proprietary 32-bit memory board. The large 


128-KB direct-mapped cache caches memory writes as 
well as reads. MS-DOS 4.01, GW-Basic, expanded memory 
management (EMM) software, and low-level formatting 
utilities are included. For the security conscious, American 
Mitac equips its system with a chassis lock and boot and 
keyboard password protection. Along with toll-free tele¬ 
phone support, American Mitac offer a one-year warranty; 
on-site service and extended warranties cost extra. 

ACER 1100/33 

Acer markets its 1100/33 ISA system as a multiuser 
host, network file server, or CAD workstation. Unfortu¬ 
nately, the system’s standard ESDI controller does not 
perform at the level of ESDI controllers with large read- 
ahead buffers. In addition, the Acer is configured with a 
slow, 8-bit Cirrus Logic VGA adapter and performs video¬ 
intensive benchmarks poorly, which account for its poor 
showing in the AutoCAD drawing and screen redraw tests. 
The machine does, however, provide a 32-KB two-way set- 
associative write-through memory cache that reduces wait 
states on memory accesses. 

The standard desktop case supports five half-height or 
two full-height and one half-height device. System RAM 
expands to 8 MB on the system board using DRAM SIMMs 
and up to 24 MB using a proprietary 32-bit memory slot. An 
ISA expansion bus provides six 16-bit and one 8-bit slot. An 
IDE hard disk interface saves an expansion slot. One 
parallel and one 9- or 25-pin serial port is standard along 
with a Microsoft serial mouse. MS-DOS 3.30 (NSTL 
performed benchmarks with MS-DOS 4.01), GW-BASIC, 
Microsoft Windows 3.0, and various system utilities are 
included, but diagnostic software is not. The Acer is backed 
by an impressive two-year warranty covering parts, labor, 
and return shipment. On-site service is an option. 


Performance Tests 

In analyzing the overall performance of each review 
system, NSTL conducted a battery of 11 benchmarks that 
tested the speed of execution for common operating- 
system, database, spreadsheet, programming, word pro¬ 
cessing, and CAD operations. The results for each test 
follow. 

DOS Results 
A. Lotus 1-2-3 

A Lotus macro performs a series of recalculations in a 
75- by 75-cell matrix. The macro enters a number in the first 
cell of the matrix and subsequently copies to the rest of the 
matrix a formula using that number. The spreadsheet 
recalculates three times, each time with a different number 
entered in the first cell. The procedure is repeated using five 
formulas (one each for addition, multiplication, subtraction, 
division, and exponentiation). The macro then executes a 
block move and erases the entire matrix. The benchmark is 
repeated with EMM software installed. 

Performance Factors 

These operations primarily measure processor speed, 
memory architecture, and system memory speed. To a 
lesser extent, the efficiency of a machine’s video sub¬ 
system also influences the results. 
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B. dBase IV 


D. AutoCAD Release 10 


For this benchmark, dBase IV runs a series of 15 
transactions against a banking database. 

Tests 2, 3, 4, 5, 8, 10, and 12 test the hard disk 
subsystem. Tests 3,5, and 12 test sequential reads. Tests 
6,8 T and 10 test random reads. Tests 1,7 ( 9,11,13,14, and 
15 test memory architecture. 
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C. Microsoft C 5.0 

Microsoft C 5.0 compiles and links XLisp (a public- 
domain program comprising 25 source-code files written tn 
C) and generates a working XLisp program. The systems 
are tested with a 256-KB cache in extended memory. 

Performance Factors 

Test results are affected primarily by the hard disk 
subsystem, although processor speed and memory archi¬ 
tecture aiso influence outcomes. 


AutoCAD release 10 inserts a drawing from disk, pans 
the drawing, creates multiple viewports with the same view, 
then inserts the drawing into the multiple viewports, inserts 
the drawing in multiple viewports with different views, 
regenerates one active viewport and then ail active viewports 
with different views, redraws a single viewport and then all 
viewports, creates a three-dimensional array using an 
AutoLisp routine, rotates the array and then zooms out, 
creates a Garden Path using a Lisp routine, creates a 
Garden Path in multiple viewports with the same view, and 
generates a drawing with filling on and then with filling off. 
The systems are tested with a 256-KB cache in extended 
memory. 


Performance Factors 

Processor speed, memory architecture, floating-point 
processing, and the video subsystem primarily influence 
results, although the hard disk subsystem also comes into 
play. 


Dell System 333D 


American Mitac MPC 4O00G 

■ 11 

Arche Legacy 386-33 

I 11 

ALR BusinessVElSA 386/33 

H 11 

Compaq Deskpro 386/33L 

I 11 

Everex Step 386/33 


AT&T 6366E/3 3 
Acer 1100/33 


| 12 

i 12 


0 


-L._I_I_I_I 

3 6 9 12 15 

GEOMETRIC MEAN 
(Tests 1-16) 


This page contains proprietary test results. Reproduction or quotations, in 

whole or in part. Is prohibited without written permission of NSTL, Inc, AUGUST 1991 -BYTE 165 













































NSTL Review Supplement 


E. Microsoft Word 5.0 

Microsoft Word 5.0 loads and exits, loads a 90-page file 
50 and 100 times, copies the entire document 100 times, 
performs a search-and-replace operation five times, spell¬ 
checks and repaginates the document, scrolls 1000 lines in 
graphics and text modes, saves the file 25 times, and prints 
the document to disk. The systems are tested with a 256- 
KB cache in extended memory. 


G. Microsoft Excel 2.1 C Under Windows 3.0 

Microsoft Excel executes transcendental calculations, 
cut-and-paste operations, charting, insertions and dele¬ 
tions, financial calculations, array functions, database func¬ 
tions, file operations, defined functions, and recalculation. 
Excel runs under Microsoft Windows 3.0. 

Performance Factors 


Performance Factors 

Processor speed has the greatest effect on test results, 
but a system’s hard disk subsystem and video subsystem 
influence results. 
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Processor speed, memory architecture, floating-point 
processing, and the video subsystem primarily influence 
results, although the hard disk subsystem also influences 
outcomes. 
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OS/2 Benchmarks 


F. FoxPro 

Using FoxPro, NSTL repeats the database test suite 
described in Benchmark B. 

Performance Factors 


H. IBM C/2 

Benchmark C is repeated with IBM C/2 running under 
OS/2. Test is repeated with two OS/2 command files exe¬ 
cuting concurrently, each compiling 13 source-code files. 


Tests 2, 3, 4, 5, 8, 10, and 12 test the hard disk 
subsystem. Tests 3,5, and 12 test sequential reads. Tests 
6,8, and 10 test random reads. Tests 1,7,9,11,13,14,15 
test memory architecture. 
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Performance Factors 


The hard disk subsystem has the greatest effect on test 
results, but processor speed and memory architecture 
come into play. With multitasking, the CPU works harder as 
you increase the number of tasks running simultaneously. 
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"Stacker is 
certainly the most 
elegant and easy-to-use 
software compression 
program availabla" 

—PC Computing 



Your Hard Disk. 


"... indispensable 
for laptops" 

-PC World 



"If you're running 
out of space on your 
hard disk... 

This is the closest you 
get to a free lunch." 

—Newsday 


Your Hard Disk With Stacker. 


If you need more megabytes than your hard disk can swallow, 
don’t buy a new driva Stretch it with Stacker—the only 
proven data compression method with more than one million 
satisfied users 

Stacker sets the standard in real-time data compression 
as the fastest, most economical 
way to safely double your hard 
disk capacity without sacrificing 
DOS compatibility. It’s fully com¬ 
patible with Windows 3.0 and all 
your favorite disk utilities. And 
it’s the only product of its kind 
that’s available in both software 
and coprocessor versions. 

Plus, Stacker comes with a powerful disk caching program 
for added performance. Add the Stacker coprocessor card 
and you get the fastest data compression in the business. 

So don’t risk your data with anything less than the leader in 


data compression technology. Call Stacker today and double 
your disk capacity tomorrow. You can purchase the Stacker 
software-only version—perfect for laptops—for only $149. 
Or get the entire Stacker high performance system with 
software and coprocessor card for just $229. Order today. 
Visa, MasterCard, American Express cards accepted. 

1-800-522-7822, X785 

Or see your local computer/software dealer. 



Stacker <s a trademark and Stac a registered trademark of Stac Electronics 
Reprinted with the permission of PC World, May 1991. 'More bytes for your buck." Steve Bass. 
Reprinted from PC Magazine, March 12.1991 and PC Computing, February 1991 
Copyright O 1991 Ziff Communications Company 


• increase storage 100% 

• Compatible with DOS 3.x, 4.x, 5.x 

• Industry's fastest real-time 
data compression 

• Includes disk caching 

• Fastest, easiest installation 

• Toll-free technical support 

• 90-day money-back guarantee 
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I. Microsoft Word 5.0 for OS/2 

A DOS batch file loads the program, and a Microsoft 
Word autoexecution macro loads a 35-page document, 
runs a search-and-replace operation, spell-checks the docu¬ 
ment, and prints the first page to a null printer. 

Performance Factors 

Processor speed primarily influences test results, but 
the hard disk subsystem and video subsystem also affect 
results. 


K. Oracle for OS/2 

The 18 Oracle tests run in a 100-MB disk partition. All 
drive write-caching capabilities are disabled in accordance 
with Oracle’s recommendation. 

Performance Factors 

Tests 3,4,5,7, and 9 test the hard disk subsystem. Tests 
4,14, and 16 test sequential reads. Tests 7,9, and 12 test 
random reads. Tests 1,6,8,13,15,17, and 18 test memory 
architecture. 
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J. Microsoft Excel for OS/2 

Benchmark G is repeated with Microsoft Excel for 
OS/2. 


Performance Factors 

Processor speed, memory architecture, floating-point 
processing, and a computer’s video subsystem largely 
determine test results, but the hard disk subsystem also 
affects outcomes. 
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The 386 vs. the 486 

As more 486 machines are introduced and the prospect of 
lower prices looms, many users wonder whether the 386 is about 
to become obsolete. For right now, the 386’s capabilities are more 
than adequate in most computing environments. A 386 chip’s 32- 
bit processing registers are twice the size of those in the 286, and 
the 386 supports a virtual-86 processing mode. Virtual-86 mode 
enables the 386 to simulate multiple 8086 processors, each 
running a different applications program to which 640 KB or more 
of memory are allocated. 

The 486 processor combines all the features of the 386—a 32- 
bit data and address bus, virtual-86 mode, and so on—plus an 
integrated 387-compatible numeric coprocessor and an 8-KB 
memory cache with a high-speed controller. The 486 is a complex 
instruction-set computer (CISC) processor with features similar 
to those of RISC processors, which enable instructions to be 
processed in a single clock cycle. The 486 is available in 25- and 
33-MHz versions. 

The high-end features typical in 486 systems, such as high 
hard disk storage capacity, EISA or Micro Channel architecture, 
and support fora network operating system, can be implemented 
in less expensive 386 systems. But in one area, at least, buying 
a 486 can save you money: You don’t have to buy a separate 
numeric coprocessor. But the 486’s integrated coprocessor will 
likely contribute little to file-server performance until server 
operating systems are tuned for the 486’s built-in coprocessor. 

Still, a 486 chip executes many instructions faster than a 386 
chip, which gives 486 systems an intrinsic speed advantage over 
386 systems for most tasks. When executing floating-point and 
CPU-intensive tasks, a 25-MHz 486, forexample, performs about 
50 percent faster than a 33-MHz 386. A 33-MHz 486 can be as 
much as 100 percent faster than a 33-MHz 386. 


168 BYTE* AUGUST 1991 


This page contains proprietary test results. Reproduction or quotations, in 
whole or in part, is prohibited without written permission of NSTL, Inc. 














, | 


How many computers do you 
see here? Three? Guess again* 

These platforms represent 
FIFTEEN new high-performance 
Northgate SP systems! Every 
one of these systems is field 
upgradable to faster processing 
speeds by simply replacing one 
power module* Its easy — you 
can even do it yourself! 

Northgate brings you this tech¬ 
nology for a fraction of the price 
others charge for upgrades. 
Skeptical? Look! 


Suppose you 
started out with 
a 386/25 MHz 
system* This 
module delivers 
that power and performance in 
your choice of SlimLine™, Elegance™ 
Desktop or Elegance Vertical 
Power Platforms* Want to Upgrade 
in the future? Well buy your 
25 MHz module back and send 
you the more powerful upgrade 
module. Every" power module has 
64K RAM cache included *.* all 
for an unbeatable price! 




Upgrad e to 386/33: 

send us vour 386/25 St'S A Ci 00 

module and ONLY .. TJT7 



Upgrade to 386/40: 

send us vour 386/25 Jt/T A Aftft 
module and ONLY , . Ot7 VV 



Upgrade to486SX/2fl: 

send us your 386/25 % HA (\QQ 

module and ONLY. l \ 7 



Upgrade to 486/33: 

iiir/o“.... s 999 00 . 

jmi 











































Module 


Video RAM 


Here’s How Scalable Processing 
(SP) Architecture Works! 

The challenge facing our R&D department 
was: Create a total system concept that 
makes on-site upgrading fast and affordable 
while maintaining award-winning Northgatc 
performance. 

Northgatc did itl Our engineers designed 
the SP Main System Board (see photo} 
w ith a slot w here one of five power mod¬ 
ules - including cache and coprocessor 
socket — easily plugs in. 64K cache 
standard (256K optional). 

A proprietary Cache Management Chip 
on the Main System Board senses what 
processor is on the module and automati¬ 
cally lets all die other parts know who’s in 
control. Plug in the power module, “fire it up" 
and thrill to the new performance. \bur data 
remains intact. Incredible? You bet it is! 


Never before lias the computer world 
been presented with the options, flexi¬ 
bility and economies of Scalable Processing 
(SP) architecture. It’s a Norchgate original, 
developed to meet the wants and needs 
of computer users like you. 

SP eliminates your future equipment 
concerns. And secures the value of your 
investment. Want to equip your depart¬ 
ment with lower cost 386 systems with 
an eye toward moving into 486 processing 
in a year or so? SP is your only Iow r cost, 
high performance answer. 

Three Platforms, five Power Modules 
. *. fifteen systems in all! Northgatc 
has an SP system to meet every applica¬ 
tion. Start by selecting the platform you 
need. Space-saving SlimLtne, full size 


Elegance Desktop, or for use as a file 
server choose the Elegance Vertical 
Power platform. All three accept any of 
the five power modules: 386/25, 33, 40, 
486SX/2G and 486/33 MHz. 

100% field upgradable .dollars 
back, too! Some others make you send 
your system back for upgrading. What a 
time waster! Nortbgate SP systems can be 
upgraded right in your office or home. You 
can even do it yourself with just a screw¬ 
driver (detailed instructions provided). 
Want a coach? Call Northgate Tech Sup¬ 
port any time day or night. (Were here 
24 hours a day, 7 days a week.) One of 
our experts will guide you through it. Phone 
call and service are free! And anytime you 
upgrade, well pay you real dollars for 
vour old module! 









N orth gate is here to serve you all day, 
every day! You get industry-leading tech 
support, full parts/labor warranties — 
one year on systems, five years on OmniKeys. 
And our free overnight shipment of replacement 
parts policy. Now... 5000 technicians out of 
400 locations nationwide are on call to service 
Northgate systems — FREE for one yea// 

Northgate takes the risk out of buying 
direct — 30 day No Risk Trial! Well custom 
configure your SlimLine or Elegance SR Use 
it for 30 days. If you have even a shadow of 
doubt about your purchase, well buy it back for 
every penny you paid. No questions asked! 

Call today and well help you select the 
Northgate SP platform and processor option 
that best meets your needs: 386/25,33 & 


Compare Northgate’s 386/33 
To 486/33 Upgrade Price 
With ALR, AST and Dell! 

Northgate Upgrade Price: $999.00! 

That's right. You can soar all the way 
from a 386/33 to a 486/33 for only 
$999,00 with processor trade in.t Now 
lets take a look at what the other guys 
charge. Ready for an eye-opener? 

AST Suggested Retail AFTER 
Processor Trade In $3695,00! 
Sounds a little pricey doesn't it? But 
that’s the figure AST tells their dealers 
they should charge to upgrade a 386/33 
with 2MB of memory to a 486/33 with 
4MB of RAM, Over THREE AND A 



40 MHz, 486SX/20 or 486/33 MHz in Slim¬ 
line, Elegance Desktop or Elegance Vertical 
Power cases. Add hard drives — 40MB to 
1,2 GB. Monitor options include 14 "VGA 
Mono or Color, 14; ] 6," and 19" SVGA. Get 
more RAM, extra floppies, a modem, a tape 
backup and more. And every system gives 
you an affordable upgrade path. You just can’t 
mistake w ith Northgate! 


Two Main System 
Boards... Three Cabinet 
Styles... Five Power Modules. 
Northgate Gives You The Choice 
Of 15 Upgradable New Systems! 


HALF TIMES Northgate's price! 


ALR Suggested Retail $2495! Want to 
make an ALR 386/33 into a 486/33 
Business VE1SA? You can get a piggy-back 
module that will take you there, but its 
not cheap. An ALR dealer will charge you 
up to $2495.00 for the favor. T WO AND 
A HALF TIMES Northgate's price! 


DELL $1999.001 Their sales reps 
will tell you '"there’s a lot of value here at 
Dell" It doesn't show in their prices. 
You'll fork over $1999.00 to upgrade a 
Dell 386/33 to a 486/33, If you paid the 
$299,00 they charge for 32K cache in 
your Model 325P, kiss it goodbye! Dells 
486/33 has NO external cache memory 
capability and they wont buy back the 
module or the now worthless cache card! 
And these guys made a big to-do over 
Compaq’s high prices! 


SlimLine™ SP Platform Features; 

* 2MB of RAM on motherboard; expandable to 32MB 

* 64 K SRAM read/write-back cache 

* Edsun Continuous Edge Graphics (CEG) 

* 1.44MB 33" floppy disk drive (1,2MB 5,25" optional) 

* Small fiKJtprim (16.5* square x 4.25“ high) SlimLine 
ease with room for two exposed and one internal 
half-height devices 

* 'Fhree full-length 16-bit and two half-length 8-bit slots 
8 Integrated IDE hard drive and floppy drive controllers 
8 Integrated 16-bit SVGA 

8 One parallel and two serial ports 

* Intel and Wcitek math coprocessor support 
8 150 watt power supply 

8 OmniKc^ keyboard 

8 MS-DOS 3.3 or 4,01 and GW-BAS1C or MS-DOS 
Version 5 and QUICK Basic installed 
8 QA Plus Diagnostic and utility software 
8 Microsoft® Windows™ and mouse 
8 FCC Class B certified 

Elegance Desktop or Vertical 
Power SP Platform Features: 

* 2MB nf RAM on motherboard: expandable to 
32MB in Desktop. MMB in Vertical Power Case 

8 64K SRAM read/writc-back cache 
8 1.44MB 3.5* floppy disk drive (1.2MB 5.25* optional) 
8 16-bit SVGA adapter 

8 Desktop Case with 200 watt power supply and 
room for three exposed and two internal half-height 
devices; OR Vertical Power Case with 220 wan 
power supply and room for three exposed and four 
internal system half-height deviees 
8 7 expansion slots 
8 One parallel and two serial ports 
8 Intel and Weitek math coprocessor support 
8 OmmKey kevboard 

8 MS-DOS 3.3 or 4.01 and GW-MSIC or MS-DOS 
Version 5 and QUICKBasie installed 

* QA Plus Diagnostic and utility software 

* Microsoft® Window's™ and mouse 

* FCC Class B certified 


Slimline 
SP Platform- 

Elegance Desktop 
SP Platform. 


Elegance Vertical 
Power SP Platform ... 

Charge it to your Big N Credit Card Or Lease It 
At Low Monthly Rates! 


$ 1899 °° 

* 2199 °° 

$23490# 


CALL TOLL-FREE 
24 HOURS EVERYDAY 


800 - 345-8709 


Msuor corporations, volume purchasers unJ OAfl Nf 

government ^cides cull Nuiknwl Badne*® Attaint*; UvI/Vt trOViJ/ 


Fax your order! 800-323-7182 

Notice m Heajmg Eflipnifed: Northpic hu TDD capability. Dill £00-535-0602, 


MmmMTB 

COMPtHFf? 

S&TEMSfMC 


“Smart Tools For Business” 1 " 

7075 Flying Cloud Drive. Eden Prairie. MN 55344 


C ^ rf * l|P ° 1 


lira,I |l ~MillID d,M.t.V 


Circle 152 on Inquiry Card. 


|CODEKB 












172 BYTE • AUGUST 1991 


ILLUSTRATION: JOHN LABBE @ 1991 





STATE OF THE ART 



FAULT TOLERANCE 


I magine a world where things work. Take a minute 
now. I realize that in the 1990s this may be a radical 
concept (and I’m being only slightly facetious when I 
say that). In recent years, despite all the spoken em¬ 
phasis on excellence and the inauguration of the Mal¬ 
colm Baldridge Awards, excellence has become an elusive 
quality. 

How many of us spend hours on the phone trying to 
straighten out mixed-up billing? How often do we purchase 
items only to find that they are defective in some way? 
Twenty percent of the time? Ten? If it’s an item that’s criti¬ 
cal to what we’re doing, even 5 percent seems too much. 

This is not an indictment of the American way; Japanese 
and European items don’t necessarily work, either. The 
quality crisis is a global disease. However, there is a medi¬ 
cine that will, if not cure the disease, at least make it easier 
to live with. The prescription? Take a few fault-tolerant 
technologies, and you won’t need to call me in the morning. 

Fault-tolerant computing increases the dependability of 
your system by selectively providing more hardware, soft¬ 
ware, or information than it needs. This redundancy means 
that the system can continue to perform despite the occur¬ 
rence of a number of faults. In “Safety in Numbers/’ Victor 
P. Nelson explores how fault-tolerant computing can extend 
your system's useful lifetime as well as help you get more 
work done. 

When we talk about improving reliability, we tend to 
think of the big picture—whole systems or subsystems—but 
fault tolerance applies at the component level as well (e.g,, 
redundancy in the basic circuits of an IC), In “Chips That 
Work," Mike Riezenman discusses how fault-tolerant chips 
make inexpensive memory possible today and how they will 
increase yields and make automatic backups for primary 
circuits available tomorrow. 

At the subsystem level, few ideas can command more at¬ 
tention than keeping your disk storage up and running and 
protecting its data from mechanical disaster. Fault-tolerant 
mass storage can be an important element in system reliabil¬ 
ity. In “Disk Insurance,” Steven J. Vaughan-Nichols looks 
at both software and hardware solutions to disk problems: 
disk mirroring, disk duplexing, and redundant arrays of in¬ 
expensive disks. 


As you might expect, large systems also need fault toler¬ 
ance. And in the world of microcomputing, you don’t get 
much larger than a network—at least not yet. As businesses 
have come to rely more and more on LANs and enterprise 
connections, fault tolerance in the network has become more 
important. In “Perpetual Networks,” David Fowler exam¬ 
ines how redundancy in hub and backbone topologies is able 


to improve your network’s 
reliability. 

Excellence may be elusive, 
but it is not unattainable. 
Companies and individuals 
reach for it continually, but 
only a few attain it—and then 
only occasionally. The prob¬ 
lem lies in the complexity of 
the work we have undertaken. 
No more the simple, one-per¬ 
son task: Now we produce 
products that pass through a 
thousand steps and a thousand 
pairs of hands. The opportu¬ 
nities for error have mush¬ 
roomed. It is not surprising, 
then, that we get errors. 

Fault-tolerant technologies 
provide the tools we need to 
bypass the inevitable errors. 
They enable us to deal with 
the errors and still produce 
excellent work ourselves. 
Fault tolerance embodies the 
seeds of no-fault technology, 
where we won’t know or care 
that a fault has occurred. To¬ 
day we have a treatment for 
the quality crisis, but like to¬ 
morrow, the cure may be just 
around the corner. 

—Jane Morrill Tazelaar 
Senior Editor, 
State of the Art 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OS/2 graphical environments 


G.U.L CLEARING HOUSE - PM / Windows Catalog 


File Edit Search Order! 


WINDOWS 

APPLICATIONS 

Development Tools 

ACTOR 3.1 Professional ........ 429 

ADEPT Expert Application Builder.595 

tCEWorks Pro (icon Editor) ...129 

BqtI and 338 

Borland ObiectVision..,.,.99 

Borland Turbo Pascal/Windows *.199 

Bridge 2.0 Tool Kit.....629 

C-TRIEVE/Wmdows (Coromandel).349 

G++/Views,...*.468 

CASE;W3A„, .,.*.„.*..459 

CASEtW Corporate Edition.... .895 

Graphics Server SDK...399 

Knowledge Pro Windows „„.629 

Lasertafk PC.. 309 

Microsoft SDK for Windows 3.0. 349 

Muitiscope for Windows 3 .. . 299 

ObjeetGraphics (WhiteWater)..call 

Personal Case.....179 

PowerUbW__265 

ProtoView___ 505 

ProtoGen...... 469 

Pubtech BalchWorks... B9 

SmaifTalk V/Windows .368 

SpeedEdit for Windows..... .. 255 

TooIBok (Drover)...*,.240 

The Whitewater Resource Toolkit....... 179 

WfndowsAMKFfl Professional .795 

WinTrieve........... ...... 369 

vz Programmer/Windows. ..535 

Zortech C++ Developers Edition.399 

Database Forms 

Access SQL (SPi)...-.1279 

dBFast/Windows..319 

ERwin ver 1.5 849 

FormWorx Forms Publisher.,..*..,,.,....,, 169 

INTEGRA SQL...609 

JeiForm___....._...._399 

MARVIN Image Database.. 2395 

Omnis 5/WindOWS..».... m , 759 

FsrFonn Pro..... 299 

Q+E ver 2.6. (Standard or server)....call 

Superbase 2 ver 1.2. 249 

Supeitase4ver1.2.. *68 

Chart Guilder for Superbase..169 

Thlnx.,™,.,,_ 398 

Eng ineeri ng.- P la nn i ng 

ABC Flowcharter.. 249 

Bralncel (Neurai Net) .. 229 

DesigrviDEF..... 2795 

Design View...... 749 

DRAFIX Windows CAD.....459 

___199 

Mela Design, diagramming tool.. 329 

Milestones, Etc «♦„..129 

Project Jor Windows........469 

PUMP-FLG, pump analysis...,.,..,179 

■RFFbw, flowcharting..... 119 

SPACETEK:Facility Planner...call 

Topdown Project Planner. 249 
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1 - 800 - 522-4624 

International call (203) 268-4400 Fax (203)261 -4636 
Monday - Friday 9:00ann to 8:D0pm EST 


GUI Clearing House is the only Maternal reseller specializing 
exclusively in Windows and OSi2 Presentation Manager environments. 
This specialisation is necessary in order to property sen e you, our 
customer, in this rapidly evolving market. Our goal is to provide you 
with the Jimst customer service in the industry and to ensure that the 
products you select are the correct ones far your application. 

When you call GUi Clearing House, you will he greeted by one of our 
friendly, knowledgeable safes staff who will take the time to talk with 
you to understand your specific requirements. To further assist you, we 
mmnlam a staff of technical consultants available to answer in-depth 
technical questions on products; and to help customers in identifying 
applications to meet their needs. 

Please Note; The applications fisted in this ad represent only a small 
sample of the Windows and OS12 Presentation Manager products 
avaiiabfe through GUI Clearing House. Caff us for pricing on any 
Windows or OS/2 applications We II promptly get pricing and 
availability for you, CALL TODAY! 


» HOT NEW PRODUCTS « 


Bralncel.. 


Photo Slyler.„,« 


..79 

Realizer.... 

.299 

1 

.229 

Remotely Possible.. 

.call 


.129 

Sitbsck...... 

.. 119 


.129 

Ventana DRAW.. 

... 149 


.129 

Virus Secure... 

.. 85 


.....149 

Visual BASIC... 

..159 


.699 

Whiskers.... 

..25 



Connectivity 

Business Session for Windows ... 268 


DaVinti eMAIL for Windows.. 

__call 

DynaGomm (Sync or Async). 

.259 

DynaComm Elite ... 

..™, 398 

EXTRA! for Windows 

,.. ... ..379 

Fa*it> for Windows ver 2.0 

... 139 

Microphone If...........____ 

259 

Net Magic (US version) 

.«... 608 

Network Courier. . 

.....509 

Remotely Possible 

.249 

TERM for Windows.... 

.,.179 

Windows Workstation . 

.559 

WinTeim....... 

.409 


MSMiaper AuncliHa 


Gener a L'Prod uc ti v ity Uti 11 ties 

Adobe Type Manager ..69 

Asymetrix Toolbook.... m .... 309 

BeckerToois2.0—.*—.—.,99 

Distinct Back-up.......119 

File Shuttle XPRESS ___ _ 128 

FiteF/) f......... 119 

HP New Wave..* . .» ,,>• . ^..call 

ICEWorks Personal .. 79 

icon Paktl ...88 

Intermission «.............42 

Wore Windows ........... 89 

PackRat 3.0 for Windows..........call 

Personal Librarian___ 659 

PLUS for Windows .. ,..,179 

Publisher's Powerpak ...69 

PubTecb File Organizer,..* 159 


PubTech Text Editor. ........ ...69 

SmarTexi (Samoa). 409 

Straight Lfoe...,_..„.69 

WideAngte Windows ..119 

Windows/On The Wortd.409 

Windows Shopper's Guide .16 

Pub) i s h in q/ Graph ics 
Adonis Clip-Art Window Shopper .42 

Aldus PageMaker....... 499 

Ami ’ Professional ver 1.2 ... 319 

Archetype DESIGNER... 795 

Arts & Letters Graphics Editor.509 

Corel DRAW! 2,0,,,....,............399 

DoDOT! (capture/convert).... 139 

Gram*maMk for Windows ,. _79 

Image-In Full Pak .. ,....,,679 

Image-In Scan & Paint..,,..,. 139 

image Prep ..•rim,...269 

Instant 0 RGcharting....N EW 

Micrografx Charisma... 349 

Micrografx Designer 3,01 ..«.469 

Microsoft Office for Windows... 699 

Pi dure Pt»Wiflr..489 

PowerPoint for Wirvdows .. 329 

Publisher's PaintBrush.359 

PubTech Multi-Tack...139 

Scrapbook* 2,1 (Eikon) ™„„ 99 

Ventura Gold Series...................559 

WordScan Plus ......... 795 

Word for Windows ...»..........328 

Financial.'Accounting 
Accounting Software lor Windows.._call 


PM APPLICATIONS 

Active Life for OS/2..135 

Aldus PageMakerforOS/2......579 

Asymetrix ToolBook for QStt .328 

CASE:PM for C or C++.. 1375 

CASE; PM for Micro FOCUS Cobol.2375 

ChipChat (Cawthon)....,279 

Clip A Save for OStf™........129 

Collage PM.,..179 

Corel Draw! for OS 2. ....call 

Describe.. .. 529 

Excel for OS/2... ..349 

Freelance for OS/2.... 499 

HyperACCESS/5 for OS/2..™168 

Lotus 1-2-3/G. 579 

Micrografx Designer...,.508 

Multiscope for 0&2 .. 349 

Nexperl Object, PM Runtime.,.,.929 

Object-1/PM (MDBS)..895 

OS/E PM Softset (Microsoft)..129 

OS/2 PM Toolkit (Microsoft).'..409 

PackRat for RM... 339 

PackRat PM Network (3 User)__579 

Prim Screen for OS/2 PM..72 

Perspective for OS 2 .. 259 

G+E/PM ver 2.6 Standard Edition.call 

GfB'PM ver 2.6 Server Edition.call 

Relish... ... ...139 

RT-Graphics (F$t)...959 

Sidekick for PM... 169 

SmaifTaik/VPM ..... 339 

S peed Ed it to r OS/2.... 255 

SpeedEdit for PM .. 255 

Sytos Plus/PM (Sylron)...,,..259 

Ventura Gold for OS/2..,,,.-...559 

VZ Programmer/PM ..1225 

WideAngte for PM ............119 

Wingz .. 359 

Word for OStf ...—... . call 

WordPerfect 5.0 for OS/2.....339 

WinPRO/PM (Xian)___„...„_.379 

Zortech C*+ OS/2 Compiler Option.139 

Zortech C++ OS/2 Dev Edition _489 

HARDWARE, etc. 

Image Scanners 

Logitech ScanMan 256/PC-AT.399 

Microtek scanners...calf 

Boards 

ATI 8514/Ultra .. call 

Intel SatlsFAXtion beard........call 

Multi Media Products 

Guide 3 (Owl 1n| r l).. ,....,,..,439 

fcon Author (AimTech). call 

Super VideoWindows...599 

VideoLinXf RAMEBUFFER... 1119 

Erasable Optical Drives .. call 

GUI Clearing House offers a 
full line of hardware items 
selected to augment the Windows t 
Presentation Manager, and 
Multi Media based platforms. If 
you don't see a particular item, 

just ask . we wifi promptly obtain 

pricing and availablity for you. 
Call us TODA Y! ' 
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SAFETY 
IN NUMBERS 

Redundancy lets a system perform its intended functions 
despite some number of faults 

VICTOR P. NELSON 


F ault-tolerant computing can in¬ 
crease the dependability of a 
computer system by providing 
more hardware, software, or in¬ 
formation than is necessary. This redun¬ 
dancy lets a system perform its intended 
functions despite some number of faults. 

Quantitatively, you can measure how 
dependable a system is in terms of either 
reliability or availability. System reli¬ 
ability is the probability that the system 
won’t fail by a given time. If a system 
needs continuous error-free operation, a 
minimum reliability level must be main¬ 
tained over the system's useful lifetime. 

A system’s maximum useful lifetime 
is the length of time in which its reliabil¬ 
ity remains greater than some specified 
minimum value. Fault-tolerant comput¬ 
ing is one method for increasing a sys¬ 
tem’s useful lifetime. 

It’s important to note two things, how¬ 
ever. First, fora given application, a sys¬ 
tem could be sufficiently reliable without 
fault tolerance. And second, using fault 
tolerance doesn’t necessarily guarantee 
that a system will be sufficiently reliable 
for a particular application. 

If occasional, brief periods of down¬ 
time are acceptable in an application, an 
availability goal may be more appropri¬ 
ate. Availability is the probability that a 
system will be operational at any given 
moment; thus, it is the ratio of die sys¬ 
tem’s uptime to the sum of its uptime and 
downtime. Availability is increased by 
using fault-tolerant designs to maximize 
uptime or minimize downtime. 

Faults and Errors 

The words fault and error sound like syn¬ 
onyms; they’re not, however, and the 
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SAFETY IN NUMBERS 


diagnostics are only effective for perma¬ 
nent faults. Systems need to use other 
methods to locate transient and intermit¬ 
tent faults, which are far more likely to 
occur in real systems. 

The extent of a fault indicates how 
much of the system it affects. A local 
fault directly affects a single component, 
while a global fault influences multiple 
components. Most fault-tolerance strate¬ 
gies deal with a limited number of local¬ 
ized faults; they tend to leave systems 
vulnerable to global faults. 

Transient faults associated with exter¬ 
nal disturbances tend to be global in na¬ 
ture, since the entire system is typically 
exposed to the same condition. In con¬ 
trast; the failure of a transistor junction 
would directly affect only the component 
that contains it. 

Campaign Strategies 
The ability to tolerate faults requires a 
design strategy that includes one or more 
of the following elements: error detec¬ 
tion, error masking, error confinement, 
fault diagnosis, system repair and recon¬ 
figuration, and system recovery. 

To detect errors, you need to have 
enough redundancy that the system can 
distinguish between correct and incor¬ 
rect information. You can create redun¬ 
dant information by replicating the mod¬ 
ules that produce the information, by 
encoding the information so that errors 
result in detectable noneode words, or by 
using heuristics to determine whether the 
information is valid or reasonable (e.g. t 
a square-root algorithm that produces a 
negative result would be faulty). 

For continuous error-free operation, 
the system must dynamically correct or 
mask errors. Error masking requires 
more redundancy than error detection 
does, because the system must extract the 
correct information from the informa¬ 
tion that the redundant configuration 
produced. Error masking also typically 
uses duplicate modules or extra bits to 
encode information. 

You can often mask the effects of tran¬ 
sient faults simply by retrying the opera¬ 
tion that failed. The bus interfaces of sev¬ 
eral current microprocessors let exter¬ 
nally detected errors initiate bus-cycle 
retries transparent to the software. 

To minimize the impact of a fault, you 
must establish error-containment bound¬ 
aries to confine errors to their originat¬ 
ing modules. You don’t want them to 
propagate through the rest of the system. 
Error-containment boundaries prevent 
errors from spreading into or out of a 
module by checking all its inputs and 
outputs, respectively, and then isolating 


b* Provides from 2 to 8 Mbytes of fast memory . 
b 0 Works in 16 or 32 bit mode to meet your needs. 
b* Provides extended and expanded memory, 
b 0 Fast software for LIM 4.0 included, 
jAutomatic configuration for DOS* OS/2 and UNIX. 
b 0 Easy to install. Risk free guarantee. Two year warranty, 
y* Add a disk cache and RAM disk using 0S/RAM32 
to get maximum performance from your computer. 
b 0 Guaranteed compatibility with all of your programs. 
b 0 “Best price performance”* says PC Week , 

Call today 617-273-1818 or 1-800-234-4CEC 


Capital Equipment Corp. 
Burlington. MA. 01803 


PS/2 and Micro Channel are trademarks of IBM 


distinction between them is important. A 
fault is a physical condition that occurs in 
a hardware or software element, making 
the element unable to perform its in- 
tended function. An error, on the other 
hand, is a symptom of a fault and mani¬ 
fests itself as an incorrect output or in- 


ACTION SUMMARY 


With fault-tolerant comput¬ 
ing, you can increase your 
system's dependability by 
selectively providing more 
hardware, software, or infor¬ 
mation than you need. You 
can also increase your sys¬ 
tem's useful lifetime. Fault 
tolerance means being able 
to detect, mask, and confine 
errors; diagnose faults; and 
repair, reconfigure, and re¬ 
cover your system. What is 
the key? Redundancy. 


valid state for the faulty element. 

A fault is referred to as latent when it 
occurs without producing errors during 
system operation. A common example 
would be a faultthat alters the contents of 
a byte in memory. If the byte is not ac¬ 
cessed after this change, no error occurs. 

You can characterize faults by dura¬ 
tion and extent. Fault duration may be 
permanent, transient, or intermittent. A 
permanent fault doesn't disappear once it 
occurs. It results from failures of elec¬ 
tronic components or interconnections, 
physical damage, or design errors. De¬ 
sign errors are especially difficult to de¬ 
tect, since the affected hardware or soft¬ 
ware often performs as designed. 

Transient faults are temporary condi¬ 
tions, usually the result of electromag¬ 
netic interference, temperature, humid¬ 
ity, incorrect operating voltage, or other 
external disturbances. Transient faults 
typically disappear as soon as the exter¬ 
nal condition is eliminated. 

An intermittent fault alternates be¬ 
tween active and dormant states and is 
usually caused by poor design, border¬ 
line operating conditions, or the margin¬ 
al operation of a component prior to fail¬ 
ure. For both transient and intermittent 
faults, errors may remain after the fault 
disappears. 

Many systems use diagnostic pro¬ 
grams to locate faults. However, these 
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the module from the rest of the system if 
an error is found. 

In systems that have enough resources 
to continue operating without one or 
more modules, you must not let a failed 
module affect the remaining resources. 
Whether or not the system can continue* 
limiting error propagation minimizes the 
amount of time needed to repair any 
damage. 

To repair the system, you must first 
analyze the errors to identify which com¬ 
ponents are faulty. How detailed a diag¬ 
nosis you need depends on your system 
repair and reconfiguration strategy. If 
you plan to replace faulty modules, 
whether automatically or manually, you 
just identify which module is faulty. 

You don’t gain any benefit by analyz¬ 
ing faults further unless you plan to re¬ 
pair faulty modules; for example, the 
diagnostic programs of the Bell System’s 
l A Processor, which was the heart of the 
company’s first electronic-switching 
systems, focused on isolating a problem 
only to the three replaceable modules it 
might occur in. This broad-brush ap¬ 
proach minimized repair time and in¬ 
creased system availability. 

In a fault-tolerant system, you must 
either replace a faulty component or 
route information around it to keep it 
from interfering with how the rest of the 
system operates. In most commercial and 
industrial applications, repair is manual; 
circuit boards are replaced by hand. 

Some commercially available fault- 
tolerant systems incorporate a “hot re¬ 
pair” capability. This lets you deener¬ 
gize a faulty board and remove it from 
the system, install and energize a spare 
board, and integrate the new board into 
the system, all without bringing the sys¬ 
tem down. The rest of the system can 
continue operations during this process. 

Where it’s not practical to repair a sys¬ 
tem manually—such as in space vehicles 
or aircraft during flight operations—re¬ 
configuration must occur automatically. 
The system must be able to isolate the 
faulty module by switching off its power 
or otherwise segregating its outputs from 
the rest of the system. Once the system 
isolates the faulty module, it can switch 
on a spare module to replace the faulty 
one, or it can transfer the module’s tasks 
to another operational unit. 

If errors have propagated in a system, 
if new hardware is introduced, or if work 
has been transferred between modules, 
you may have to restore the system’s state 
or set it to some acceptable value before 
operations can continue. 

System recovery can be either forward 
or backward. To implement backward 
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y 0 Free up low memory by moving your drivers and TSR’s 
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Capital Equipment Corp, 


Burlington, MA. 01803 


Introducing OS/RAM32plus' K for the Micro Channel 


recovery , the system saves its state at var¬ 
ious checkpoints. After repair or recon¬ 
figuration, the system’s state is restored 
to that of the last good checkpoint, and 
all processing is repeated from that 
point. It’s important in backward recov¬ 
ery to identify those operations that can't 
be repeated, such as posting a deposit to 
a customer’s bank account. 

When errors have not been signifi¬ 
cantly propagated through the system, 
you can implement forward recovery by 
masking errors or otherwise deriving a 
correct system state following the occur¬ 
rence of a fault. System operation can 
then simply continue without having to 
roll back to an earlier state. You would 
initialize any new hardware introduced 
during repair or reconfiguration to the 
current state of the system prior to con¬ 
tinuing. 

But if error propagation has been more 
significant, further recovery actions 
may be necessary. You may have to undo 
an interrupted database update to put the 
database in a consistent state. Or you 
may have to reacquire an object that a 
radar system was tracking. To minimize 
recovery time, it is critical that you en¬ 
force error-containment boundaries. 

Multiple Modules 

Active/backup module pairs . The most 
common form of modular redundancy is 


to simply replace a faulty module with a 
spare (see figure la). To do this, the ac¬ 
tive module must include internal error- 
detection mechanisms, and the system 
must properly transfer program control 
to the backup module. 

The backup unit can be hot or cold. A 
hot spare performs all computations in 
parallel with the active unit, and thus it 
always contains the correct state of the 
system, making the switchover instanta¬ 
neous. A cold spare can be either un¬ 
powered or used for other work until the 
active module fails. 

Tandem Computer’s (Cupertino, CA) 
NonStop systems use active/backup pro¬ 
cess pairs. The backup process remains 
dormant, letting the computer perform 
other tasks. The active module sends 
state information to the backup at various 
process checkpoints, so the backup can 
initiate execution from the last Check¬ 
point if the active module fails. A cold 
spare, which is used for other work, in¬ 
creases overall production, but at the ex¬ 
pense of a longer transition time for the 
backup to replace the failed unit. 

Duplex ope rations. You can often de¬ 
tect errors more completely by using 
identical modules in a duplex configura¬ 
tion (see figure lb). In this approach, 
two modules perform all operations in 
lock-step fashion, and they use a com¬ 
parator to detect any mismatch between 
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MODULAR REDUNDANCY APPROACHES 

a) Active/backup module pair ej Duplex modules with on-chip comparators 


Active 

module 


“r 

Output 


Backup 

(spare) 

module 


Output 



Error signal 


b) Duplex modules TMR configuration 



Figure 1: (a) The active /backup module pair simply replaces a faulty module with a 
spare . (b) Duplex operations use two identical modules performing all operations 
and a comparator to detect any mismatch in outputs, (c) Duplex operations with on- 
chip comparators provide comparators at each output pin and master!checker 
operating mode . (d) In the triple-modular-redundancy (TMR) configuration, three 
identical modules perform each operation concurrently, and a voter determines a 
majority ruling, thus masking failures in any one module. 


the two sets of outputs. 

As soon as the system detects an error, 
it disables the outputs of the module and 
issues an error signal. You can then dis¬ 
card the entire duplex module and reas¬ 
sign its tasks, or you can run additional 
diagnostics to determine which of the 
two units in the module is faulty so that 
the good unit can continue on its own. 

BelTs 1A Processor used two identi¬ 
cal processors that brought 12 internal 
points out to comparators—two points 
during each clock cycle. If an error was 
detected, the diagnostics selected one of 
the two processors to continue operations 
until repairs could be made. 

Duplex operations with on-chip com¬ 
parators. Several recent VLSI devices, 
including the Intel APX-432 micropro¬ 
cessor family and the AMD 29000 RISC 
processor family, have incorporated sup¬ 
port for on-chip duplex operations. Each 
device includes comparators at each out¬ 
put pin and master/checker operating 
mode. 

One chip in each pair is designated the 


master and drives all outputs normally. 
The second chip, designated the check¬ 
er, disables its output drivers and sam¬ 
ples the outputs that the master chip sup¬ 
plies. The on-chip comparators within 
the checker detect any disagreements be¬ 
tween the two chips and provide the error 
signal (see figure 1c). 

Process outputs can also be compared 
in software, allowing the two standard 
modules to operate in a loosely coupled 
duplex configuration. Typically, the two 
processes would exchange all critical in¬ 
formation and compare the two copies in 
software prior to using that information. 

Triple-modular redundancy (TMR). 
Duplex configurations detect errors 
without identifying which module is cor¬ 
rect or faulty. If you need continuous 
real-time operations, you do not have the 
time to stop the system to find out which 
unit is correct. Continuous operation re¬ 
quires that the system mask errors instan¬ 
taneously, Repair and reconfiguration 
operations have to take place either in 
parallel with normal operations or later 
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ALTERNATIVE TMR CONFIGURATIONS 

a) Loosely coupled TMR configuration 



bi Tightly coupled TMR configuration 



Bus 1 
Bus 2 
Bus 3 


Figure 2: (a) In a loosely coupled TMR configuration , software performs the voting. 
(b) In a tightly coupled TMR configuration, processors are each assigned to drive 
one bus through their bus-isolation logic and read all three buses via their input 
voters. 


at a more convenient time, 

TMR is the most common fault-mask¬ 
ing configuration in which three identi¬ 
cal modules perform each operation con¬ 
currently (see figure Id), A voter selects 
the overall output to correspond to the 
majority vote of the three modules, thus 
masking failures in any one of them. You 
can readily extend this process to n- mod¬ 
ular redundancy with n identical mod¬ 
ules and a corresponding majority voter. 

As in duplex operations, the vote in an 
^-modular redundant configuration can 
be performed in hardware, on a cycle-by¬ 
cycle basis, or in software, with modules 
exchanging data and using software vot¬ 
ing (see figure 2a). TMR is used in the 
Space Shuttle computer complex (which 
uses four processors) and in the experi¬ 
mental SIFT aerospace computer and its 
commercial counterpart, the August 
Systems industrial process-control com¬ 
puter (three processors). These systems 
exchange all critical data values and vote 
on them before they are used in any pro¬ 
gram step. 

While the TMR configuration in fig¬ 


ure Id tolerates any processor failure, it 
is still vulnerable to voter failure. If the 
probability of voter failure is significant, 
you can use three voters; for example, 
figure 2b shows the configuration of the 
Fault-Tolerant Multiprocessor (FTMP) 
developed at Charles Stark Draper Labs 
(Cambridge, MA) for aerospace applica¬ 
tions. 

In FTMP, you can group any three 
processors into a TMR triad, with each 
processor driving one of the redundant 
buses, reading all three buses, and voting 
on their inputs; thus, the failure of any 
processor or any voter disables the entire 
processor/voter pair. You can assign any 
other processor to replace the failed unit 
within the affected triad simply by tell¬ 
ing it which bus to drive. 

Self-checking module pairs , One al¬ 
ternative to voting that can perform con¬ 
tinuous error-free operation is to use 
self-checking module pairs. The quad- 
ruplex configuration (see figure 3) has 
been used in the 68000-based Stratus 32 
systems (Stratus Computer, Marlbor¬ 
ough, MA). 


In the quadruplex configuration, two 
pairs of duplex modules (a total of four 
processors and two comparators) per¬ 
form all operations concurrently. Each 
duplex module is self-checking in that a 
comparator detects any disagreements 
between its two processors. If such an 
error occurs, the system disables that 
module’s output, and while it replaces 
the faulty module, the remaining duplex 
module continues operating alone. 

Several techniques are used to design 
modules that are self "checking but not 
replicated. The Bell System’s 3A Proces¬ 
sor (successor to the 1A) uses two pro¬ 
cessors that operate autonomously except 
for periodically exchanging state infor¬ 
mation. Coding and self-checking logic 
within each processor enable a faulty 
processor to identify itself; when that 
happens, the second processor takes 
over, providing continuous error-free 
system operation. 

Information redundancy. Applying 
coding techniques to redundant bits can 
make it easier to detect and correct errors 
within an information word. Error-de¬ 
tecting and -correcting codes are the 
most widely used form of fault tolerance, 
with applications ranging from aerospace 
and military systems to laptop personal 
computers. 

The main attraction of coding is that it 
can detect and correct errors with signif¬ 
icantly less redundancy than you find 
with replicated modules. However, most 
coding schemes apply only where infor¬ 
mation is not transformed* such as in 
information storage or retrieval (e.g., 
memory, disk, and tape) and in data 
transmission over buses or communica¬ 
tions channels. 

How well a coding scheme detects or 
corrects errors depends on how well it 
can sort out the valid code words. A 
given number of errors must not be able 
to transform one valid code word to an¬ 
other; it must turn the code word into a 
noncode word. With additional redun¬ 
dancy, the separation between the two 
can be wide enough to associate specific 
noncode words with specific code words. 
When this occurs, a limited number of 
errors can be corrected. 

The separation between two binary 
words—referred to as the Hamming dis¬ 
tance—is defined as the number of bit 
positions in which the two words differ. 
Suppose two valid code words differ in a 
single bit position (i.e., they have a sepa¬ 
ration of one). An error in that single bit 
position will transform one valid code 
word into another, and the error will be 
undetectable. 

If the minimum separation is two, then 
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SAFETY IN NUMBERS 


for any valid code word, a single error 
can only produce a noncode word, and 
the error can be found- However, if two 
errors were to occur, one valid word 


could be converted to another valid 
word, and the errors would not be seen. 

If the minimum separation increases 
to three, however, each single error pro¬ 


QUAD-REDUNDANT CONFIGURATION 



Figure 3: This configuration is used for continuous error-free operation, A detected 
error disables the output of a faulty module, letting the other module continue. 


duces a noncode word that can be unique¬ 
ly associated with its original code word. 
When this occurs, the system can pro¬ 
duce the correct data during decoding. 

Simple parity checking uses a single 
redundant bit to provide a minimum sep¬ 
aration of two. Words with even parity 
have an even number of 1 bits; therefore, 
a single error produces a word with an 
odd number of 1 bits, which identifies it 
as a noncode word. 

Hamming codes (often used to protect 
memory systems) compute multiple pari¬ 
ty bits for overlapping subsets of the bits 
within each data word. For a single 
error-correcting code, the overlap pro¬ 
vides a minimum separation of three, en¬ 
abling error correction. 

Figure 4 illustrates a memory system 
utilizing an error-detection and -correc¬ 
tion circuit. Check bits are computed and 
stored with the data during each memory 
write, and they are rechecked during 
each memory read; the data is corrected 
if errors are found. 

Cyclic-redundancy-check codes com¬ 
monly protect devices and communi¬ 
cations channels that use serial data 
transfers. In CRCs, linear-feedback shift 
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SAFETY IN NUMBERS 


registers compute a set of check bits over 
an entire string of data and then store or 
transmit the check bits after the data. 
The same operation is performed when 
retrieving or receiving the information; 
the computed check bits are compared to 
the original check bits to detect errors. 
Some CRC codes, such as those used on 
some high-performance disk drives, also 
provide sufficient redundancy to correct 
a limited number of bit errors. 

Other Error-Detection Mechanisms 

The state of a digital system in the clock 
period following the current one is a 
function of only its current state and the 
system inputs. In any particular state, the 
number of “next” states and inputs that 
can occur is relatively small. Hence, 
special hardware or software can often 
detect an improper input or an incorrect 
next state. 

Several computer networks and sys¬ 
tem buses, especially those used in mili¬ 
tary and aerospace systems, are designed 
to ensure proper protocols during data 
transfers. They detect out-of-sequence or 
late-arriving events as system errors. 

Typically, the limits on how long it 


can take to perform a particular event are 
known. Special watchdog timers can de¬ 
termine when an event fails to occur 
within its time frame and signal that 
problems exist. A wide variety of sys¬ 
tems include time-out checks as an inex¬ 
pensive way of detecting system failures, 
since such failures typically prevent an 
event from completing within its given 
time limit. 

On several computers, operating-sys¬ 
tem software implements other protocol 
checks to ensure that the application pro¬ 
grams follow proper procedures. In ad¬ 
dition, most computers use special hard¬ 
ware to detect such errors as divide by 
zero, improper memory access, and non¬ 
existent op codes. Most of these devices 
are relatively inexpensive to implement, 
and they often supplement other error- 
detection mechanisms in a fault-tolerant 
system. 

The Three Rs 

For continuous system operation, a fault- 
tolerance strategy must include the three 
Rs: repair, reconfiguration, and recov¬ 
ery. You must render a faulty component 
unable to affect other system elements 


HAMMING 

CODE PROTECTION 

15 0 5 .0 



Memory 
array 
2 " *22 


Uncorreclable error 
detected 


Figure 4\ A 16-bit memory array 
protected by a Hamming code . Six check 
bits enable single-error correction and 
double-error detection. 
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SAFETY IN NUMBERS 


by manually or electrically removing it 
from the system or by routing all infor¬ 
mation around it to effectively isolate it. 
After isolation, you can either replace the 
faulty unit with a spare and restore the 
system to full strength or continue to 
operate the system, but with fewer re¬ 
sources. 

Operating with fewer resources is re¬ 
ferred to as graceful degradation and is 
especially popular in multiprocessor sys¬ 
tems. In most multiprocessors, a number 
of processing elements share the work¬ 
load by distributing the tasks among 
themselves. If one processing element 
fails, then its tasks are redistributed to 
allow operations to continue; however, 
fewer processors performing the same 
amount of work will reduce overall per¬ 
formance. 

If performance degradation is not ac¬ 
ceptable for a given application, you must 
provide some number of spare modules. 
Synapse Computer (Milpitas, CA) mar¬ 
keted a multiprocessor called the N + l 
system; it provided n±\ processing ele¬ 
ments for applications requiring n pro¬ 
cessors to achieve the desired perfor¬ 
mance. 


The N + l system stored all tasks in a 
queue in a common memory area. Each 
processor continuously selected a new 
task from the queue after completing its 
current task. If any single processor 
failed, it was disabled and its task reen¬ 
tered on the queue. The remaining n pro¬ 
cessors continued to select tasks from the 
queue, ensuring continued correct oper¬ 
ation. 

Once a system has been restored to ful l 
strength or reconfigured to isolate a 
faulty unit, its operational state must be 
set to a correct value. The extent of the 
recovery depends on the extent of the 
error propagation. The most common ap¬ 
proach is to restore, or roll back, the state 
of the system to a known good value. 

Current Trends 

With the ability to put more devices onto 
a single chip, VLSI designers are incor¬ 
porating on-chip fault-detection mecha¬ 
nisms to improve testability for initial 
part checkout, to support diagnostic op¬ 
erations, and to provide on-line error de¬ 
tection during norma! operations. 

Additional on-chip features to support 
fault-tolerant system design are also be¬ 


ginning to appear, such as comparators 
at output pins to support duplex opera¬ 
tions. Many current memory chips in¬ 
clude on-chip logic to reconfigure the 
rows and columns of a memory array to 
isolate faulty storage cells (see “Chips 
That Work” on page 187). This is nor¬ 
mally done at initial testing time to in¬ 
crease yield by eliminating manufactur¬ 
ing defects. In some cases, faults 
occurring during normal operation can 
be tolerated in the same manner. 

While fault-tolerant design principles 
were once limited to special-purpose 
systems that had to be highly depend¬ 
able, their use is beginning to extend to 
general-purpose minicomputers and 
mainframes, as can be seen in current of¬ 
ferings from IBM and DEC. This trend 
will also continue into the personal com¬ 
puter arena, making fault tolerance an 
integral and cost-effective part of all 
computer systems, ■ 


Victor P. Nelson is an associate professor 
in the electrical engineering department 
at Auburn University (Auburn , AL). He 
has a Ph.D , from Ohio State University. 
He can be reached on BIX c/o <l editors. " 
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PC-MOS 

The Multiuser DOS Platform 

For The ’90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multi¬ 
tasking possibilities of advanced PCs, A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the ’90s, 

But when you take a closer look, only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 

A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex¬ 
tended memory and sharing if with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs, And no 
additional investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS. 

A Network Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MG5 

FC’MOS Is a trademark at The Soltware Link All other products referenced are 
trademarks of their respective companies. Prices, policies and specifications subject 
to change without notice. 


GATEWAY™ to Novell's NetWare 0 . This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatible 

The PC-MOS alternative is dear: DOS compati¬ 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 

An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 
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CHIPS 

THAT WORK 

The availability of low-cost, high-density memory chips is the most obvious result 
of employing fault-tolerant technologies at the circuit level 

MIKE RIEZENMAN 


E ver since semiconductor memo¬ 
ries reached the 64-kilobit level, 
IC manufacturers have used fault 
tolerance to boost yields. While 
fault tolerance was introduced into com¬ 
puter systems to make them more reliable 
in the field (to make equipment less in¬ 
clined to fail with use), its purpose in IC 
manufacturing was to make the semicon¬ 
ductor devices work in the first place. 

That emphasis is still valid. Today, 
when you speak of fault-tolerant chips, 
you’re generally talking about methods 
of making perfectly functioning mem¬ 
ory ICs out of less-than-perfect chips. In 
the future, fault-tolerant chips may in¬ 
clude VLSI circuits other than memories 
with increased operational reliability, 
but those ideas are only beginning to be¬ 
come commercial realities. 

As with systems, the key concept be¬ 
hind fault-tolerant chips is redundancy. 
Extra circuits are built into the devices to 
replace circuitry found to be defective. 
Why chip defects require this special 
treatment and how redundant elements 
can be substituted for bad ones on fabri¬ 
cated ICs is an interesting story. 

The Yield Problem 

The problem addressed by fault-tolerant 
chips lies chiefly in the way silicon is 
prepared for circuit fabrication. The pro¬ 
cess begins with the growth and purifica¬ 
tion of a silicon boule (a salami-shaped 
crystal of ultrapure silicon, characteristi¬ 
cally some 6 inches in diameter and sev¬ 
eral feet long). Ideally, the boule consists 
of one perfect crystal; in practice, the 
boule has a number of defects, such as in¬ 
clusions and crystal dislocations, ran¬ 
domly scattered throughout its volume. 

continued 
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CHIPS THAT WORK 



Figure 1: Yield goes down as chip size goes up. Both of these wafers have the same JO 
defects distributed in the same way. Fifty relatively small chips fit on the wafer (a). 
The 10 defects cause 12 failures, with a yield of 76 percent, if the chip area is 
quadrupled, the number of defects stays the same, but the number of chips drops to 
12 (b). In that case f with the 10 defects causing 10 chips to go bad, the yield is only 
17 percent. (The numbers of defects and chips in this example are unrealistically 
small to make the illustration easier to understand , but the conclusion remains 
valid.) 


The second step in making an IC is to 
slice the boule into wafers, in much the 
same way you would slice a salami. Be¬ 
cause silicon is rather hard, the slicing is 
done with a diamond saw. In slicing the 
boule, many more defects (e.g., tiny pits, 
scratches, and additional dislocations) 
are added to those already present. Many 
of these are removed by polishing the wa¬ 
fer, but when the process of photo! itho- 
graphically fabricating the circuitry onto 
the wafer begins, there are a number (ap¬ 
parently irreducible) of defects scattered 
over the wafer surface. During fabrica¬ 
tion, additional flaws occur, mostly from 


ACTION SUMMARY 


Unlike fault-tolerant technol¬ 
ogies that increase the oper¬ 
ational reliability of a system 
or device, semiconductor 
manufacturers employ re¬ 
dundancy to increase the 
yield of memory circuits. The 
use of such techniques to in¬ 


crease operational reliability 
in logic chips is limited al¬ 
most exclusively to ASICs. 



contamination by airborne particles. 

The result is that some of the chips on a 
wafer will have defects of one kind or an¬ 
other and will not work properly. Wheth¬ 
er that constitutes a serious problem de¬ 
pends on the size of the chips (see figure 
1), If the chips are fairly small, then sev¬ 
eral hundred of them will fit on a wafer, 
and the percentage of bad chips due to 
wafer defects will be fairly low (see fig¬ 
ure la). As they get larger, however, the 
percentage of bad chips will increase 
(see figure lb). The identical defect dis¬ 
tribution produces a larger percentage of 
bad chips as the chip size increases. 

But that's only part of the story. Mak¬ 
ing larger chips is only one of the steps 
manufacturers take to increase chip com¬ 
plexity. Another, more powerful strat¬ 
egy is to make the circuit elements even 
smaller. However, as circuit features get 
smaller, tiny imperfections that caused 
no problems with lower-density circuits 
grow in importance. The definition of a 
defect gets tighter as features become 
smaller, A wafer that had a defect den¬ 
sity of five defects per square centimeter 
when used in the fabrication of small- 
scale-integration or medium-scale-inte¬ 
gration devices may have a density of 50 
defects per square centimeter if VLSI 
products are being considered. 

For example, consider the effect of an 
open-circuit defect on two generations of 
ICs (see figure 2). In the older chip, 
where the line width is 10 microns 
across, a 1-micron flaw will have practi¬ 
cally no effect. On a modern chip with a 


line width of 0,8 micron, it causes a fail¬ 
ure. Clearly, there comes a point when 
increasing chip density is no longer eco¬ 
nomically viable. 

At that point, manufacturers have but 
three options. The first option is to re¬ 
duce the defect density. Although ex¬ 
periments indicate that crystals grown in 
the weightlessness of space have much 
lower defect densities, this enterprise 
seems to have been pushed as far as it can 
be on Earth, The second possibility is to 
cease trying to make denser circuitry and 
to accept low yields as the natural limit 
on how far nature can be pushed. The 
third choice is to exploit redundancy and 
build fault-tolerant devices. 

Exploiting Redundancy 

The basic concept behind redundancy is 
simple: Provide a few extra rows and col¬ 
umns (word lines and bit lines, respec¬ 
tively) in a memory array. Then, if de¬ 
fects make a couple of lines inoperative, 
disable them and enable a couple of the 
spares, programming the spares to re¬ 
spond to the addresses of the disabled 
lines. The key to the success of this idea 
is that the redundant circuitry not add too 
much to the chip area, because, as has 
been demonstrated, increasing the size of 
a chip adversely affects the yield. Gener¬ 
ally speaking, redundancy is most effec¬ 
tive when it adds about 5 percent or 10 
percent to a chip's area. 

Semiconductor devices are tested after 
wafer fabrication and before the wafers 
are split into individual chips and pack¬ 
aged. Wafer probers (arrays of very fine 
metal probes attached to sophisticated 
test equipment) contact test points on the 
wafer surfaces and electrically test each 
device on the wafer. Those probers can 
determine not only whether a device is 
good or bad, but what parts of it, if any, 
arc not working properly. 

Suppose the testing reveals that a cer¬ 
tain line in a memory array is bad. How 
can it be disabled, and how can a spare be 
activated in its place? The important fact 
to remember is that the addresses in a 
memory array are applied to all the lines 
simultaneously—the spares and the main 
array elements. Each line has its own de¬ 
coder, which determines whether it is be¬ 
ing addressed. So, the question actually 
has three parts, not two: How do you dis¬ 
able a bad line, enable a spare line, and 
then program the decoder on the enabled 
spare line to recognize a specific ad¬ 
dress, namely, that of the disabled line? 

Links and Latches 

Two main methods have emerged for re¬ 
configuring chips: fusible links and non- 
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FEATURE SIZE VS. YIELD 

a) 10-micron line width bi 0.8-micron line width 


O 


O 1 - micron defect 


Figure 2: Whether a wafer defect constitutes a flaw in a chip depends on the feature 
size. A chip with JO-micron metallization line width wilt be essentially unaffected by 
a 1-micron open-circuit flaw (a), whereas the same defect will kill a chip with denser 
circuitry (b). 



volatile latches. Of the two, fusible links 
are more widely used, with nonvolatile 
latches being used mainly in nonvolatile 
types of memories, such as EEPROMs. 

Fusible links are electrical connec¬ 
tions that can be selectively broken to ac¬ 
complish the desired reconfiguration, A 
typical arrangement of these fuses is to 
have them in three places: (1) in series 
with the outputs of the main line decod¬ 
ers, where breaking them disables the 
line; (2) shorting the outputs of the spare 
line decoders, where breaking them en¬ 
ables the line; and (3) in series with the 
inputs of the spare lines, where they can 
be broken to make the address of the 
spare line match that of the line that it is 
replacing (see figure 3). 

The scheme of figure 3 is only one of 
many possible arrangements. It has the 
advantage of not increasing the memory« 
access time and the disadvantage of using 
a lot of fuses, which take up valuable sili¬ 
con area. There are other arrangements 
that combine a smaller number of fuses 
with a small amount of combinatorial 
logic circuitry to achieve the same result, 
but usually at the price of adding a gate 
delay time to the memory-access time. 

There are two main ways to break fus¬ 
ible links: by passing a high current 
through them or by zapping them with a 
laser beam. Each method has its propo¬ 
nents. If the current-fusing approach is 
chosen, it means that driver transistors 
must be included on the chip to drive the 
fusing current through the fusible links, 
and that logic circuitry must be included 
to control those drivers. The disadvan¬ 
tage of the approach is that it takes up 
extra silicon area. The advantage is that it 
allows the reconfiguration to be done at 
any time, even after the individual chips 
have been packaged. In particular, it 
holds out the possibility of reconfiguring 
devices in the field, if that should ever 
prove attractive. (The vast majority of 
the electronic-equipment failures in the 
field, especially for equipment that has 
been properly burned in, are failures of 
mechanical interconnections. Even when 
an TC does go bad, the problem is most 
likely to be with its bonding wires. Be¬ 
cause such problems are not repairable 
by these methods, it seems doubtful that 
field repairability at the chip level will 
ever be an important issue.) 

The laser-zapping method requires lit¬ 
tle extra chip area, but it can be done only 
when a laser can get access to the chip 
surface, ordinarily at the wafer-testing 
stage, but certainly not after packaging. 
When lasers are used, if a device is found 
to be bad after it is packaged, the device 
must be thrown out. And, of course, field 


repair is not possible. 

The method of breaking fusible links 
varies from manufacturer to manufac¬ 
turer, because each has its own unique 
fabrication process with its own unique 
(and secret) set of failure modes and sta¬ 
tistics. Just how much area can most 



profitably be dedicated to fault tolerance 
depends on several factors—most impor¬ 
tant, on the yield experienced without re¬ 
dundancy. 

Redundancy is most dramatically ef¬ 
fective when yields are low, as they tend 
to be with newly introduced devices. 
Adding about 5 percent of redundant cir¬ 
cuitry to a new design can increase yields 
by an order of magnitude. But once a 
product matures and the bugs have been 
worked out of the fabrication process, the 
benefits of redundancy diminish consid¬ 
erably. For that reason, many manufac¬ 
turers stop using fault tolerance once 
yields go above a certain point without it. 
They still build the chips with the redun¬ 
dant elements on them, but they don't 
take the trouble to use those elements. If 
the chips are bad, they are discarded. It 
makes economic sense to do that rather 
than take the time to identify where the 
trouble is and repair it. 

EEFROMs Are Different 

The use of nonvolatile latches is a rather 
specialized business, because it’s only 
practical for chips that will be processed 
in such a way as to make nonvolatile 
memory possible. (Nonvolatile memory 
refers to memory that is not lost when the 

Figure 3: This arrangement of fuses for 
reconfiguring memory has the 
advantage of not affecting the memory *s 
speed. Breaking one of the main array 
output fuses (x) will disable that line . 
Breaking one of the spare output fuses 
(y) will enable that line by removing a 
short circuit to ground . The fuses on the 
input of the spare line decoder fz) can be 
broken selectively to program the spare 
line so that it responds to the address of 
the line that was disabled . 
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Boards That Work 

Passive Backplane CPUs 

PC Tech manufactures a full line of modular pas¬ 
sive backplane high performance PC compatible 
CPUs In addition to its line of 34010 and 34020 
based video boards. 

Passive backplane based systems have many ad¬ 
vantages. including ease of assembly, flexibility, 
fast service (by swapping boards), and simple 
upgrades to new or faster processors. 

80386SX : 20 MHz. 512K through 16M DRAM 

80386DX: 25 MHz & 33 MHz, 1M - 32M DRAM. 

128K cache module optional 
80486: 25 MHz & 33 MHz. 1M - 32M DRAM, 

64K and 128K cache module optional 
PC Tech is committed to developing new proces¬ 
sor modules as the CPU industry evolves. CPU 
modules and passive backplane CPUs have been 
released to date to support all of the currently 
available 80386SX, 80386 and 80486 processors 
from both Intel and AMD. 

Our modular approach allows systems to be 
upgraded by replacing either a CPU module or 
board without disturbing the rest of the system 
components. 


Graphics Co-processors 

PC Tech offers a complete line of Texas Instru¬ 
ments 34010 and 34020 based Video Co-proces 
sors of our own design supporting color 
resolution up to 1280 x 1024 and monochrome 
resolution up to 2048 x 1536. Both ISA and Micro 
Channel based computers are supported. The 
T. 1. 34082 graphics floating-point processor is 
available on some 34020 based models. 

34010: Monochrome 2048 x 1536. 40 MHz CPU 

Color up to 1280 x 1024. 40 - 60 MHz CPU 
Micro Channel 1280 x 1024. 50 MHz CPU 
34020: Color 1280 x 1024 

34082 floating point processor optional 
Daughter card support for custom OEM options 

Why deal with PC Tech? 

• We are committed to constantly improving our 
products. They reflect tire current Industrial 
state of the art. 

• We design & manufacture our products in the 
U.S.A. 

• We provide excellent support. Our tech sup¬ 
port people have direct access to our design 
engineers and programmers. On tricky ques¬ 
tions you may be dealing directly with the en¬ 
gineer or programmer who designed the 
product. 

• We can provide private label or full custom 
designs ranging in complexity from dedicated 
application single board computers through 
complete systems. 

Call, write, or FAX PC Tech for complete specifica¬ 
tions. benchmark results, and retail or OEM 
terms. All PC Tech products arc available In com¬ 
plete systems as well as components for retail. 
OEM. and private label sales. We can also 
provide numerous refrences for our design ser¬ 
vices. 


Designed, Maxiuiacuual. Sold and Serviced by: 


Voice . . .(612)345-4555 
FAX . . . .(612)345-5514 
Modem . .(612)345-4656 

907 N. 6th St., Lake City, MN 55041 

01991 PC Tech. Inc. PC Tech Isa trademark of PC Tech, Inc. Other 
trademarks mentioned are registered, trademarked, or service 
marked by their respective manufacturers. 
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T 

JLhe key is that 
redundant circuitry 
not add too much 
to the chip area. 



power is turned off, such as disks.) For 
such devices, the instructions for recon¬ 
figuring the chip can be programmed 
into a set of latches, which perform the 
same function as the fusible links, but 
without the necessity of breaking a con¬ 
nection. An advantage offered by latches 
is that they can be reprogrammed at any 
time. 

Actually. EEPROMs have a reliability 
problem that differs in a fundamental 
way from other memories. EEPROMs 
can be reprogrammed a limited number 
of times. A typical EEPROM cell can be 
reprogrammed about a million times be¬ 
fore it fails, but a small percentage of 
them will fail after only about 10,000 
cycles. That fact has limited EEPROM 
specifications to about 10,000 cycles, 
because a memory IC is no better than its 
weakest cell. 

To deal with that problem, some man¬ 
ufacturers of EEPROMs have adopted a 
couple of redundancy schemes that differ 
from those used for ordinary volatile 
memories. One scheme is the implemen¬ 
tation of error-correction codes on the 
chip to detect and correct errors. ECC is 
a generalization of parity checking: It 
adds bits to detect and even correct 
errors. With ECC, the more redundancy 
you add, the more effective the error cor¬ 
rection is (i.e., the more bad bits per 
word can be corrected automatically). To 
keep the area occupied by the redundant 
circuitry at an acceptable level, ECC is 
usually limited to correcting 1-bit errors. 

Another technique that has been ap¬ 
plied to EEPROMs is majority voting , in 
which three identical cells are used to 
store the same data. The output is read 
through a majority gate, or voter, which 
allows for one defective cell out of each 
triple without affecting data integrity. 
This scheme violates the principle of 
keeping redundancy down to 5 percent or 
10 percent, and it’s therefore not really 
very useful for ordinary EEPROMs. 

Majority voting is useful in semi¬ 
custom circuits (also referred to as appli¬ 


cation-specific integrated circuits) based 
on standard cells. Those are circuits that 
are customized by combining and inter¬ 
connecting standard subcircuits, or stan¬ 
dard cells, out of a semiconductor manu¬ 
facturer’s library. The triple modular 
redundancy scheme makes sense for 
EEPROM standard cells, because such 
cells will typically contain only a few 
hundred or a few thousand bits and will 
represent only a small fraction of the 
total chip area even with TMR. Because 
EEPROM cells without TMR are likely 
to be the weakest part of any ASIC, the 
relatively small amount of extra space 
devoted to the EEPROM portion of the 
chip is likely to be space well spent. 

What About Logic? 

As the preceding discussion implies, 
fault tolerance at the chip level has been 
applied almost exclusively to memories. 
Because they are the densest of all chips, 
memories have the most need of fault tol¬ 
erance, and their regularity makes the 
concept easy to apply. 

But what about VLSI logic circuitry? 
Is fault tolerance being applied there? 
Yes, but not in standard catalog parts 
from makers of ICs. It is appearing in 
ASICs, mainly in the form of TMR. But 
no one knows how widespread the prac¬ 
tice is, because only customers know 
whether they have designed an ASIC to 
implement fault tolerance. In the devel¬ 
opment of an ASIC, customers use CAD 
tools to lay out their circuits in accor¬ 
dance with the semiconductor manufac¬ 
turer’s guidelines. They then supply the 
semiconductor foundry with specifica¬ 
tions, typically a spool of tape, detailing 
where to place the standard cells and how 
to interconnect them. But customers do 
not explain the function of the chip. (It’s 
like supplying people with object code 
and withholding the source code: They 
have the program, but they don’t know 
how it works.) To the semiconductor 
foundry, the ASIC is a sea of gates with 
an unknown function. 

So, fault tolerance at the chip level is 
extensively used in memories to increase 
yields. It is used elsewhere in forms that 
can increase yields and improve opera¬ 
tional reliability, but the extent of that 
usage is a mystery. In the 1990s, as pro¬ 
duction-memory densities successively 
break the 16-, 64-, and 256-megabit bar¬ 
riers, the only thing between you and 
multithousand-dollar memory chips is 
fault-tolerant technology. ■ 


Mike Riezenman is a freelance writer 
specializing in microelectronics. You can 
reach him on BIX c/o “ editors. ” 
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System Architect has the power to handle 
your most complex applications. And it's so 
easy to use, even beginners will be produc¬ 
tive in no time. 

Use such methodologies as 
DeMarco/Yourdon, Gane 
& Sarson, Ward &: Mel lor 
(real-time). Entity Relation 
diagrams. Decomposition 
diagrams. Object Oriented 
Design (optional). State 
Transition diagrams, & 

Flow Charts. 


r • : 


Create an integrated data 
d iction ary/encyclopedia, 
and get multi-user support 
both with and without a 
network. 

Take advantage of such advanced features as: 
•Normalization • Rules & Balancing 

•Requirements Traceability ^Network Version 

•Import/Export Capability • Custom Reporting 

•Extendable Data Dictionary * Auto Leveling 

Rely on a proven CASE product. System Architect 
has received rave reviews from the press and users, 
IEEE Software Magazine called System Architect "a 
useful, well-planned, affordable CASE tool." CASE 
Trends found System Architect ’To be extremely easy 
to use..,. with many features that are completely 
lacking in higher priced competitors." Toshiba found 



that "System Architect stood out from many other 
prospects because It had the best core technology." 
System Builder called System Architect "truly a price/ 
performance leader. 1 ’ 

Work in the Windows 3.0 
environment, or OS/2 Presen¬ 
tation Manager (call for 
availability), and count on 
context-sensitive help. 

Stay within your budget At 
$1,395, System Architect is 
quite affordable — and it runs 
on almost any PC. 

FOR TODAY'S PRTCE/PER- 
FORMANCE CASE LEADER, 
CALL (212) 571-3434 
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POPKIN 

Software & Systems Inc. 

11 Park Place, NY, NY 10007 
Tel: (212) 571 -3434 
Fax: (212) 571-3436 


Microsoft 

Windows 

SfTfcpm .MU Hiprtitt'PH'i*! 



SystemArchited 


Supporting IBM's AD/Cyde 


System Architect logo is a Lrademark of Popkin Software & Systems Incorporated. Other 
product names used herein are for identification purposes only and may be trademarks of 

" i only for USA & Canada, rricf 


their respective companies- Price shown valid c 


^ &r Canada, Pri ce and sped fica- 


.. I . Jyt' . ....■■■I 

lions subject to change without notice at the sole atscretkm of the company. Product delivery 
subject to availability. Please call for the name of the nearest international distributor, 
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Everyone wants more producti vity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone else's— 
including Microsoft's. 

DESQview Multitasks 
and Windows 
on Your PC 

As early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal 
working environment. Since then, 
step-by-step, we've improved 
DESQview into what some very know¬ 
ledgeable people call "the best 
alternative to OS/2". 

Today's DESQview allows you to 
multitask multiple programs in 
windows side by side—text 
programs; graphic 
programs. But best of all, 
you don't have to buy a 
lot of new hardware and 
software to use it. DESQview 
works with the PC and the programs 
you now own. 




Number one. 



Over 1,000,000 users multitask their programs 
with DESQview. 

QEMM Breaks the 
640K Barrier 

Break the 640K barrier in DOS—or 
in Windows 3.0—and give your DOS 
programs up to 130K more room 
within the first megabyte of memory, 
plus another 96K of video memory, in 
some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated. It's easy. Just 
type Optimize and QEMM does the rest. 


QEMM 386 is 
included with 
DESQview 386 to 
create the opti¬ 
mum operating 
environment for 
productivity 
oriented users of 
386,386SX and i486 PCs. 

QEMM 50/60 is designed to 
work in IBM* 1 PS/2™ Model 50 and 
60 PCs with specific IBM adapter 
boards. 

QEMM is the #1 selling utility 
according to distribution sources. In 
fact, it was the number one selling 
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software package in the PC industry in 
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Hirst' are some ofDESQview's most recent awards 


These are some ofQEMM’s most recent awards 
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Manifest Gives You 
In-Depth Knowledge of 
Your PC 



fcwruii 


Our newest utility is Quarterdeck 
Manifest, the best way to discover 
verything you ever wanted to know 
bout your PC. Manifest shows you 
round 'under the hood', pointing out 
iow memory is used, comparing 
aemory speeds, and indicating how 
ou can gain more room for your 
irograms to work. 

It can point you to as much as 130K 
if additional RAM your programs can 
ise. It shows you which memory areas 
re faster. It even helps you compare 
dd-in memory board performance. 

Manifest does for memory what PC 
Tools Deluxe does 
for disks. And it's 
easy to use. 




lanifest has been quick to win recognition 


QRAM Optimizes 
the Memory of 8088 and 
80286 PCs 

Once you know where you can 
move those memory-hogging utilities, 
QRAM lets you do it. It even 
works on 8088,8086 and 80286 
PCs with EMS 4.0 or EEMS 
memory boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro¬ 
ductivity out of the system you 
already have, whether 8088, 

8086,80286,386SX, 386, or i486. 

Quarterdeck 
Products for 
Everyday Heroes 

Our mission is to protect your 
investment. Whether your PC is 9 years 
old or fresh out of the box, our pro¬ 
ducts make it more versatile, more 
flexible; and help deliver performance 
dividends from your computer invest¬ 
ment. Our products help fine-tune your 
PC which helps you do your work 
better, which makes you look good. 


A Glimpse of the Future: 
DESQview/X 

We're also looking ahead to the next 
wave of computer system develop¬ 
ment: enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PCs' windows. DESQview/X will be 
available later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 




Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire, Co. Dublin, Ireland 
Tel. (353) (1) 28414 44 Fax: (353) (1) 284 4144 Tech. Support (353) (1) 284 43 80 

Circle 186 on Inquiry Card. 

































































Microgrid III is not just the 
latest generation of our high 
performance Microgrid Series. 
It represents a new set of stan¬ 
dards for large size graphics 
tablets. 

We virtually doubled our 
resolution to 2000 Ipi and offer 
a standard accuracy of ±. 005 " 
(optional ±.002") to ensure 
accurate input of data. We 
went to a multiple output 
format to be compatible with 
^ j. all major software 

programs. Added 
... * o 16-bit proces- 

p sor for increased 

speed and per¬ 
formance. And 
wrapped all 
this up in the 
thinnest, light¬ 
est, most 
durable 

^ Microgrid 
I— weVe ever 

produced. 



Then we really went at it. 
We built in dual RS232 and 
dual ADB m (Macintosh 19 ) 
support as standard. Added a 
"beep" to let you know that 
the data was trans¬ 
mitted—standard. 

Added skew cor¬ 
rection and tilt cor¬ 
rection-standard. 

Created a dual 
transducer capa¬ 
bility that provides 
on-demand change 
of transducers. And, 
by programming the 
16-button cursor to interact 
with the stylus, you can create 
a 16-button stylus. All standard. 

Some things we wouldn't 
change. Like our six active area 
sizes to fit A through J size draw¬ 
ings. Choice of transducers (2- 
button stylus, 4- and 16-button 
cursors). And our commitment 
to quality by testing every 
Microgrid III Series tablet on 


our laser interferometric system. 

Of course, you'd expect to 
pay more for a tablet that gives 
you so much more. But our goal 
was to produce a tablet that 


goes beyond your expectations. 
So you'll find the suggested list 
price of a Microgrid III tablet is 
lower than most competitors. 

Get the most tablet for your 
money. For literature on the new 
Microgrid III Series tablets, or 
the name of your nearest dealer, 
call 1-800-888-2028, Ext. 304. 
For technical information call 
203-881-5400. 



Surmagraphics 

Every decision should be this easy. ™ 


©1991 Summagraphics Corporation. 
Seymour, CT 06483 • All rights reserved. 


For IBM/Compatible information circle 274 , For Macintosh information circle 275, 
For Reseller inquiries circle 276 on Inquiry Card. 













STATE OF THE ART 


DISK INSURANCE 


Fault-tolerant mass-storage solutions, including disk mirroring, 
disk duplexing, and RAID, can insure against system failure. 

STEVEN 4. VAUGHAN-NICHOLS 


O ur ever-increasing appetite for 
faster, more powerful systems 
has driven demand for faster 
mass-storage devices, too. This 
demand is propelling fault-tolerant disk 
arrays into the limelight. Higher perfor¬ 
mance means lower tolerance of fail¬ 
ure—on any system. 

Fault-tolerant designs recognize sys¬ 
tem error as a normal part of the operat¬ 
ing process and take steps to ensure that 
it doesn’t lead to system failure. The 
same techniques used to prevent failures 
in spacecraft and nuclear reactors have 
been used in mainframes and minicom¬ 
puters for years; now they are making an 
impact on microcomputers as well. 

Fault-Tolerance ABCs 

The idea behind fault-tolerant systems is 
simple: Because all systems must eventu¬ 
ally fail, install redundant subsystems. 
Thus, when a component fails, the sys¬ 
tem can continue to provide uninterrupt¬ 
ed service, because another component 
can take over. This sounds simple, but it 
isn’t necessarily easy to put into practice. 

When an error occurs, fault-tolerant 
systems initiate at least a four-step dam¬ 
age-control process. There may be .as 
many as 10 steps, but these four will al¬ 
ways be present in one form or another. 

The first step is to detect the error in 
real time. The second is to identify it. In 
the third step, the system tries to assess 
the damage the error has caused. And in 
the fourth, the system tries to recover. 
These steps all occur in real time. If the 
system is successful in all four steps, you 
don’t realize that anything has happened 
until you check the system log. 

On hard disks, errors are usually the 



ILLUSTRATION JOHN LABBE © 1991 


AUGUST 1991 • BYTE 195 











DISK INSURANCE 



ACTION SUMMARY 


The demand for faster, more 
reliable mass-storage sys¬ 
tems is continuing to grow, 
and with it the need for fault 
tolerance. Fault-tolerant de¬ 
signs recognize system error 
as a normal part of the oper¬ 
ating process and therefore 
take steps to ensure that it 
doesn't lead to system fail¬ 
ure. Responses to this need 
may be found in software 
(disk mirroring and disk du¬ 
plexing) or in hardware (re¬ 
dundant arrays of inexpen¬ 
sive disks, or RAID). 



result of disk-surface imperfections or 
noise in the read/write heads. These er¬ 
rors can be corrected through a variety of 
methods, including interleaved error- 
correction coding, alternative data-block 
maintenance, defect skipping, and re¬ 
reading. Any disk drive controller can 
use these methods. 

In disk arrays, successful fault toler¬ 
ance starts well away from the disk 
drives and their controllers. The finest 
fault-tolerant disk array is only as good 
as its weakest link. For example, if a file 
server with a Dell Disk Array is attached 
directly to line power without an uninter¬ 
ruptible power supply, the DDA’s pro¬ 
tection is only as good as the local power 
company’s electrical supply. Disk drive 
fault tolerance is part of a greater whole. 
Neglecting any element of a fault-toler¬ 
ance scheme defeats its basic purpose. 

Fault-tolerant systems are not a pana¬ 
cea. Bill Long, vice president of engi¬ 
neering for MicroNet Technology (Ir¬ 
vine, CA), a company that develops 
fault-tolerant disk arrays, notes that fault 
tolerance is “insurance against hardware 
failure, but it isn’t any protection against 
software crashes or bombs. Software 


corruption is a real danger for Mac users, 
especially with old software that can’t 
handle the newer Mac file systems.” 
Software-induced disk failures, like the 
ones Long describes and those caused by 
viruses, cannot be stopped by fault-toler¬ 
ant disk arrays. 

Software Solutions 

Possibly the best-known disk-protection 
product is System Fault Tolerant Net¬ 
Ware from Novell (Provo, UT). SFT in¬ 
cludes two types of protection—disk mir¬ 
roring and disk duplexing—that form the 
core of disk-array fault-tolerance plans. 

In most disk mirroring, data is dupli¬ 
cated on two disks. In the event of a disk 
drive failure, the mirrored disk is still 
on-line, and there’s minimal loss of ser¬ 
vice. In this kind of system, the twin disk 
is often called a hot backup. 

The good news is that data redundancy 
provides excellent system reliability. The 
bad news is that the same redundancy re¬ 
duces an array’s storage capacity by half. 
Data storage is cheap and getting cheap¬ 
er, but it’s not so cheap that you want to 
give up half your disk space for safety. 

Space isn’t the only thing you give up 
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with disk mirroring. Disk I/O also suf¬ 
fers, because the operating system must 
perform twice as many read/write opera¬ 
tions. This increase in transaction activ¬ 
ity can be eased by attempting to balance 
reads from any pair of disk drives. Novell 
and 1776 (Los Angeles, CA), maker of 
Fault Freedom 2.4, a Unix disk-array 
management program, utilize this ap¬ 
proach. 

But disk mirroring doesn't absolutely 
require two disks. For instance. Fault 
Freedom 2.4 mirrors by partition rather 
than by disk. Depending on the operating 
system, this kind of approach can poten¬ 
tially reduce the time that disk mirroring 
requires. 

Disk mirroring provides no protection 
against the failure of a disk drive control¬ 
ler, In single-controller systems, the mir¬ 
rored disks are at the mercy of the con¬ 
troller: no controller, no disk access, 
mirrored or not. 

Disk duplexing is employed to protect 
against disk drive controller failure. Not 
only is the disk duplicated, but the con¬ 
troller is duplicated as well. With duplex¬ 
ing, even a complete controller failure 
won’t bring down a system. The prob¬ 


lem? Duplication is expensive. 

Disk mirroring and disk duplexing on 
the software level also have problems. 
Clock cycles and memory, which might 
be more profitably used elsewhere, must 
be devoted to maintaining fault toler¬ 
ance. More important, software solu¬ 
tions aren't portable. A controller with 
mirroring embedded in the firmware, 
however, should work no matter what the 
operating system is. 

It’s a RAID 

The hottest news in fault-tolerant disk 
technology is redundant arrays of inex¬ 
pensive disks, or RAID. The odd thing 
is that RAID isn’t really about fault tol¬ 
erance at all. It’s a way of classifying 
several different concepts designed to get 
the most from today’s inexpensive mass- 
storage devices. RAID uses intelligent 
controllers and multiple disk drives to 
maximize data transfer rates. 

RAID technologies are moving from 
the drawing board to disk arrays, because 
mechanical data-storage devices are lag¬ 
ging behind today’s high-speed buses 
and CPUs. Caching helps disk drives 
keep up, but it comes with its own prob¬ 


lems, Multiprocessor systems have prob¬ 
lems with cache coherency (see "’Catch 
As Cache Can," June BYTE). Systems 
that attempt real-time transaction pro¬ 
cessing (TP), with its demanding re¬ 
quirements for numerous random I/O 
requests, are also not well served by 
caches. 

For these kinds of systems, personal 
computers, and file servers, RAID of¬ 
fers the promise of significant speed in¬ 
creases over conventional mass-storage 
alternatives (see “Strength (And Safety) 
in Numbers," December 1990 BYTE). 
Unfortunately, these speed increases 
come at the cost of reduced reliability. To 
balance this cost, RAID provides hooks 
for several fault-tolerance schemes. 

RAID schemes have the potential to 
break through the mechanical perfor¬ 
mance limits of standard hard disk tech¬ 
nology. By constructing logical disk 
drives from multiple disk drives, you can 
obtain significant performance benefits 
by organizing files so that they can be ac¬ 
cessed independently and concurrently. 

The difficulty with the logical disk 
drive approach is that it needs to be 
supported by system administration 
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intervention or direct operating-system 
support. Both of these require CPU cy¬ 
cles and thus degrade overall system per¬ 
formance. While this penalty can be 
managed, there is another way. 

A more common fault-tolerance ap¬ 
proach for RAID is data striping, which 
resurrects the old idea of contiguous data 
placement. However, instead of placing a 
file’s blocks in a single area of a physical 
disk drive, data striping places them in 
logically contiguous blocks on several 
different physical disk drives. While a 
file’s blocks may be far apart physically, 
the system sees the file as a readily ac¬ 
cessed contiguous block on a single disk 
drive. 

Disk striping isn’t new, and it has an 
Achilles’ heel. Making physical devices 
work together as a single unit increases 
the odds of device failure. For example, 
on a simple SCSI-device daisy chain, 
when a single disk drive goes bad, it’s 
relatively simple to pull it out and bring 
the system up again. In a system using 
data striping without fault tolerance, 
when a single disk drive goes out, the en¬ 
tire disk array is finished. Worse yet, the 
chances of this happening are directly 


proportional to the number of disk drives 
in the array. In other words, if an array 
contains five disk drives with a mean 
time to failure of 20,000 hours, then the 
MTTF for the array goes down to 4000 
hours. 

For RAID systems to work, fault tol¬ 
erance isn’t an option; it’s a necessity. 
Fortunately, fault tolerance is an integral 
part of RAID theory. 

Level 0 

RAID has six implementation levels. 
Level 0 supports naked disk striping 
without any fault tolerance. It assures 
maximum disk I/O performance, but 
with an increased danger of potential 
system failure. 

If you need speed, Level 0 systems are 
what you need (e.g., MicroNet’s Raven 
series SCSI-driven Macintosh disk ar¬ 
rays, capable of sustained 4.4-megabyte- 
per-second throughput). 

Level 1 

Level 1 was well known long before it 
was classified in RAID methodology, 
and it means disk mirroring, the most 
brute-force weapon in the fault-tolerance 


arsenal. In level 1, every disk runs paral¬ 
lel with a twin disk that contains a copy of 
every data block that is on the working 
disk. 

There are two differences between ge¬ 
neric disk mirroring and a level 1 system. 
The first is the level at which mirroring 
occurs. Some mirroring programs dupli¬ 
cate a disk only to the file level, whereas 
level 1 products mirror a disk to at least 
the sector level. The second difference is 
data striping, which enables level 1 sys¬ 
tems to perform better than systems 
using only disk mirroring. 

The problem with level 1 systems is 
that disk mirroring’s reads and writes re¬ 
duce the I/O performance benefits real¬ 
ized from disk striping in the first place. 
The exact amount of performance degra¬ 
dation depends on the system’s design. It 
appears likely, however, that a level 1 
array would be slower than an equivalent 
single, large, expensive disk. 

Thus, level 1 systems are competitive 
with disk-mirroring systems, not with 
the run-of-the-mill mass-storage systems 
that dominate the personal computer 
field. Even so, if you can afford the space 
requirements, level 1 small-file read/ 
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fails, you could restore the data to a 
replacement with the following method. 

drive2/bltl = drivel/bit1XOR 
parity/bit1X0R drive3/bitl 

This method creates an accurate bit-by- 
bit reproduction of the lost data. If the 
parity disk is lost t you are able to recreate 
it by recalculating the parity values of the 
data disks and storing them on the new 
disk. 

Unfortunately, level 3 still has some of 
level 2's I/O problems. While reads are 
fast, writes are slowed down. The need to 
recalculate parity and write the result to 
the parity disk takes time. In addition, 
level 3 RAID systems can only perform 
one I/O transaction at a time. 

Finally, since data is interleaved be¬ 
tween disks at the bit level in level 3, par¬ 
ity calculations are processor-intensive. 
An intelligent controller is almost a must 
here. While you could implement level 3 
in software on the main processor, the 
resulting increase in CPU activity would 
make it impractical. 

Even with a high-powered controller, 
level 3 is too slow for real-time systems. 

continued 
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write performance is good enough to 
support even TP with the right imple¬ 
mentation. 

Level 2 

Level 2 improves read/write perfor¬ 
mance by bit-interleaving data across the 
disk array with Hamming (error-correc¬ 
tion) codes. Hamming codes are mixed 
in with every character’s bits. While new 
to mass storage, this is an old idea bor¬ 
rowed from memory-array error-correc¬ 
tion schemes. 

The controller in level 2 uses several 
disks strictly for checking on errors at 
the bit level on an array’s working disks. 
While it doesn’t require as many disks as 
disk mirroring, level 2 does need at least 
four check disks for a typical small array 
of 10 disks. 

A more serious concern about level 2 
RAID is that a single data read or write 
must access every disk in the array. This 
requirement terribly depletes level 2’s 
small-file data transfer rate, whether you 
measure it by disk or by array. 

Supercomputers, with their largely se¬ 
quential I/O requirements, can deal just 
fine with a pure level 2 system. But an 


unadorned level 2 array isn’t suitable for 
personal computer or file-server use. 

Level 3 

Level 3 reduces the number of disks that 
are required for implementing RAID by 
using a single parity disk. Interleaving 
bits across the data disks reduces the 
storage space in each disk, but it allows 
you to devote only one disk drive to error 
checking. 

Overall, level 3 leaves up to 85 percent 
of the array’s space available for storage. 
Therefore, more real storage is available 
under level 3 than under either level 2 or 
level L 

The parity calculation uses the XOR 
logical operator to combine the corre¬ 
sponding bits on each disk and writes the 
result on the parity disk: 

parity check bit - drivel/bit! XOR 

drive2/bitl XOR drived/b it 1 

When a disk fails, you can restore its 
data by comparing the remaining disks’ 
parity with the recorded parity of the 
complete array and calculating the miss¬ 
ing data. For example, if disk drive 2 
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However, it might be fast enough for per¬ 
sonal computer-based uses. 

Level 4 

RAID level 4 systems interleave data by 
sector rather than by bit while continuing 
to use a single parity disk. This method 
improves read speeds by allowing multi¬ 
ple reads per array as long as the reads 
are not to a single disk. This parallelism, 
the ability to perform multiple data 
transfers at one time, greatly improves 
the array’s productivity. 

Write speeds are still restricted to a 
single write at any given time, because 
the system must access the parity disk for 
each one. Despite this restriction, level 4 
systems reduce the overall data transfer 
time by using the array’s entire band¬ 
width. This feature is particularly valu¬ 
able for supercomputer applications, 
where huge data-block transfers are the 
norm. 

Level 4 small data transfer I/O is also 
faster than level 3’s, because the parity 
calculation is simpler. Level 3 calculates 
parity at the bit level in the appropriate 
sector of every disk in the array—a time- 
consuming process. Level 4 only uses the 


replaced data value, the new data, and 
the old parity value in its calculation. 

new parity = (old data XOR new data) 
XOR old parity 

In other words, level 4 systems only 
need to read and write to the appropriate 
data disk and the parity disk in any write 
operation. Thus, level 4 is faster than 
level 3, because level 3 consults every 
disk for the same write. 

Level 5 

In level 5 ? the parity disk disappears. 
The parity information used to check the 
error-correction codes is stored directly 
on the data disks. Level 5*s advantage 
is that multiple simultaneous reads and 
writes are possible. In addition, level 5 
leaves as much as 85 percent of the avail¬ 
able disk space for data. 

As you might imagine, level 5 is the 
most difficult type of RAID to imple¬ 
ment. While offering high performance, 
it places great demands on the controller. 
Loading data, parity-check bytes, and 
error-correction codes all through the 
data disks means that the controller must 


be capable of fast reads and writes 

Also, the controller should have 
powerful computing abilities to generate 
parity values on the fly. This is one rea¬ 
son companies have stuck to lower-level 
RAID systems in early releases. RAID 
level 3 and level 4 systems may not be as 
fast as level 5 systems, but they are as re¬ 
liable and much easier to build. 

Depending on their implementation, 
level 5 systems must also cope with other 
possible performance problems. For ex¬ 
ample, a level 4 system could use caching 
to optimize the parity disk. The right 
combination of high-speed intelligent 
cache and controller could make a level 

4 system perform better than a level 5 
system. 

MASS Storage 

Legacy Storage Systems (Markham, On¬ 
tario, Canada) is bringing a RAID level 

5 disk array to market. Its software-en¬ 
abled solution provides protection for 
three to eight disk drives. 

The most novel aspect of Legacy’s 
proposed system is the hot-fix device. 
An HFD is a hard disk drive designed for 
easy access for installation and removal 
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Microsoft 
MS-DOS 5 
Upgrade 



From now on your memory will 
serve you better. Because with the new 
MS-DOS’ 1 5, you can free up a lot more 
K’s of conventional memory 

Which means you’ll get a lot more 
room for all your DOS applications, includ¬ 
ing those you run under the Microsoft" 
Windows™ graphical environment. 

As a matter of feet, on a 286 or higher PC, 
most of MS-DOS 5 loads right into ex¬ 
tended memory which saves you at least 
45K in most configurations. 

On a 386 “ or 486'“, you can free 
up to 133K of conventional memory. Installs qttickiy 
Even more with certain configurations, "w**" pc* 
That’s because your device drivers, net- fZZTZiZZ. 
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in Legacy’s Multi Additional SCSI Sub¬ 
system (MASS) disk array. 

In MASS, a cabinet holds multiple 
SCSI disk drives, each plugged directly 
into a fixed backplane. MASS supports 
SCSI-1 and SCSI-2. It provides storage 
space of from 480 MB to over 8,5 giga¬ 
bytes. The company asserts that MASS is 
compatible with DOS 3.0 and higher, 
OS/2, and Unix operating systems, as 
well as with Novell NetWare 2,2 and Net¬ 
Ware 3 

When there is a MASS disk failure, 
the system continues to operate normally 
and alerts the operator that a fault has oc- T 
curred. The operator just pulls out the 
bad unit and plugs in a new one while the 
system continues processing. You don’t 
have to prepare or format the replace¬ 
ment disk. The on-board ROM automati¬ 
cal ly formats the disk logically and 
brings it on-line as a background opera¬ 
tion. 

Intelligent Arrays 

Compaq Computer (Houston, TX) has 
been a leader in bringing fault-tolerant 
systems to microcomputers. Its newest 
entry in the field, the Intelligent Array 


Expansion System (I AES), with its 32- 
bit intelligent drive array expansion con¬ 
troller for the Systempro, continues in 
this tradition. 

1AES comes standard with 2.6 GB of 
SCSI storage, which can be expanded to 
9,1 GB, A Systempro with 2 maximum- 
size lAESes would have nearly 20 GB of 
storage. You can add storage to IAES in 
the form of 1.3-GB hand disk drives. 
Novell NetWare 3.x and SCO Unix Sys¬ 
tem V now support IAES. Compaq’s 
plans include support for Banyan Vines, 
OS/2, and Microsoft LAN Manager. 

Like the Systempro, IAES uses data 
striping to address the disk array as a sin¬ 
gle fast logical drive. Fault tolerance is a 
controller-supported option. 

IAES supports three fault-tolerance 
features: disk mirroring, hot backups, 
and controller duplexing. Essentially, in 
RAID terminology, IAES with fault tol¬ 
erance is a level 1 system with an addi¬ 
tional layer of protection and speed pro¬ 
vided by duplexing the controller. 

Hot backups are optional. To activate 
this feature, you need more than disk 
mirroring. You must also configure an 
additional disk drive as an on-line spare 


to automatically take over for the failed 
disk drive. 

Dell’s Disk Drives 

Dell Computer (Austin, TX) has also 
thrown its hat into the fault-tolerant disk- 
array ring. The DDA is built around a 
high-performance disk drive controller 
that comes with a 32-bit Intel 16-MHz 
960KA RISC chip. Firmware for the 
controller comes in 512 kilobytes of 32- 
bit burst-mode ROM. The DDA also has 
256 KB of static RAM (SRAM) for cach¬ 
ing and, as an option, firmware that dy¬ 
namically loads at boot time. 

The array comes ready for up to five 
pairs of Intelligent Drive Electronics 
disk drives. It requires at least two 200- 
MB disk drives, but the system can hold 
up to 10, for a total of 2 GB of storage. 

The DDA implements data striping at 
the sector level using 512-byte sectors. A 
single logical disk can hold as many sec¬ 
tors as five physical disks. The disk’s ro¬ 
tations are synchronized so that concur¬ 
rent data transfer can exploit the full data 
transfer bandwidth of all five drives. 
This means that disk drives capable of 1- 
MBps transfer rates can potentially 
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work software and TSR’s can be loaded 
high into upper memory 

But there are even more features 
that make the new MS-DOS 5 such a 
memorable innovation. 

For starters, we added some great SsWss 
new utilities. Like the task swapper, local dealer. 
which allows you to switch between applications 
quickly. And a new shell that makes managing 
files as simple as dragging a mouse. 

There’s also online help, undelete, and a 
full-screen editor with drop-down menus. 

To make MS-DOS 5 the most reliable DOS 
ever, we put it through the largest beta test in PC 
history. With over 7000 test sites worldwide. 

And now for only $99.95* you can upgrade 


your current system with the MS-DOS 5 Upgrade. 
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(800) 992-DOS5, Dept Q99, to get a copy of the 
new Microsoft MS-DOS 5 Upgrade. And see for 
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deliver a 5-MBps input or output. 

Alternatively, the DDA can establish 
file or block concurrency. Up to seven 
seeks can occur at once—that's a SCSI- 
enforced limit. 

No matter which way the DDA is set 
up, the firmware also increases its data 
transfer speed. DDA firmware looks for 
single-sector reads and writes and then 
checks to see if it can combine these op¬ 
erations into multisector activities. 

For fault tolerance, Dell has elected to 


go with a level 4 approach. The DDA 
performs an XOR on corresponding sec¬ 
tors of the data disk to generate the sec¬ 
tors of the parity disk. 

This level of protection won't work 
unless you have at least five disk drives 
installed. But once in place, the DDA can 
work indefinitely with a single disk drive 
failure in one logical volume. To replace 
the bad disk drive, however, you must 
bring the DDA off-line. 

Dell's engineers are still improving 


DDA firmware. They are investigating 
level 1 and level 5 arrays. The DDA was 
designed to be flexible and extendable. 

If the company produces alternative 
fault-tolerance programs, it has several 
installation possibilities. The first is to 
load new instructions into the DDA con¬ 
troller’s SRAM. Another is to patch the 
firmware—there's plenty of room in the 
ROM for improvements. Either way, the 
DDA offers great upgrade potential. 

Reliability—Then and Now 

Historically, system reliability has been 
maintained by avoiding faults. If systems 
are built from the best components, they 
are less likely to fail. This process works 
for most designs, but not everyone is con¬ 
vinced that just putting off the day that a 
system dies is an acceptable solution. 

Today, fault-tolerant mass storage can 
be an important element in system reli¬ 
ability. Where is fault-tolerant mass stor¬ 
age headed? While disk mirroring and 
duplexing will gain converts, I believe 
that some RAID implementations will 
become industry standards. 

Other mass-storage alternatives, such 
as solid-state disks, promise a revolution 
in access speeds, but they are years away 
from becoming desktop computing sta¬ 
ples. It seems far more likely that RAID 
will point the way for fault-tolerant mass 
storage in the near future. ■ 
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interrupt handlers where / 
could really see what was 
going on. The hardware trace 
buffer is great . / was a ble to 
debug code in 3 days that I 
ham been trying to debug for 
months!" 

, writes Peg Sestrich with Prime Computer, 
on why she chose Periscope Model IV 
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■ Supports 386 and 486 systems running up to 33MH/ wllli its IQ]-like 
capabilities, 

■ Real-time hardware tract? buffer holds up to 16K CPE • events, 

■ Enhanced ai laiysis and display of trace buffer makes you more productive 

■ Perfccope/EM functionality, built-in ai no extra cost, saves you money. 
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for details or to order. 



Real-time Periscope 


with new 13MHz board and 48S pod. 


202 BYTE* AUGUST 1991 


Circle 1 66 on Inauirv Card {RESELLERS- 1671. 


Steven J. Vaughan-Nichols is a freelance 
writer from Lanham , Marylandl You can 
reach him on BIX as “sjvn. " 
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Are you playing 



board games? 


Choosing a board is serious business. 
The quality of the motherboard will 
determine the performance and 
reliability of your machine, and the 
success of your company. 

That is why more OEMs and 
Integrators are using American 
Megatrends, Inc. for their mother¬ 
board needs. Already the industry 
leader in 386 and 486 BIOS, AMI 
has now established the standard 
for EISA and ISA boards. 


ISA SOLUTIONS 

If EISA is not required, the AMI 486 
ISA boards are the answer. Operating 
at 33 MHz and possessing the 
fastest video speeds in the industry 
they provide the perfect platform for 
graphic intensive applications. 


EISA TECHNOLOGY 

AMI has the expertise 
to provide you 
with premium 
486 EISA boards. 

These 33 
MHz systems 
can support up to 
96 meg of memory and 
up to 256K of CPU cache 
Used along with the optional 
SCSI Host Adapter, it creates a 
terrific high performance network 
server or UNIX hub. 


THE AMI DIFFERENCE 

Unlike any other motherboard, AMI 
boards provide total BIOS compatibil¬ 
ity; this ensures the highest levels 
of performance and reliability. 
Call today and see how 
the team at AMI will 
put you ahead of 
the game. 



Single Source Technology 


AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fox 404-263-9381 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



by cybex 


• no external power 

• "One-Touch" selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot”Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 

• Mouse support available 


• Up to 12 units can 
be cascaded 


• TTL (MDA, CCA, EGA) 
up to 600 feet away 


• VGA up to 400 feet 

• Each unit accommodates 
from 2 to 8 PCs 


• Mounting kit available 
for 19" rack installation 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 


Dealer program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 
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STATE OF THE ART 



PERPETUAL 

NETWORKS 

If your business depends on your network, 
then you need fault-tolerant technology 

DAVID FOWLER 


O nce seen as a novelty, a conve¬ 
nience, or an efficient way to 
share resources, LANs have be¬ 
come an integral part of the 
computing infrastructure of most busi¬ 
nesses. Yet, unlike other services that are 
essential to corporate life—telephones, 
heat, electricity, coffee machines—net¬ 
works are often viewed with suspicion, 
because they are seen as being less reli¬ 
able than they should be. It is no longer 
enough for networks to work; they must 
work as needed. The solution is to make 
the network fault-tolerant. 

Fault tolerance in a LAN is not an all- 
or-nothing proposition. The amount you 
build into a network depends on the im¬ 
portance of the operations the network 
supports. However, you can enhance the 
fault tolerance of any network without 
significant added expense by careful 
planning and installation. For example, 
you can deploy existing bridges in a way 
that adds redundancy between links. You 
can also avoid placing cables next to large 
electric motors. 

Beyond such basics, you can take steps 
to ensure that your network will be avail¬ 
able when you need it. These steps need 
not dramatically increase network costs. 
Indeed, if the cost of being without criti¬ 
cal applications or data is considered, 
adding fault tolerance may dramatically 
reduce costs overall. 

The three key aspects of network fault 
tolerance are design, equipment, and in¬ 
stallation. If any one of these is over¬ 
looked, the network will not be fault tol¬ 
erant (e.g., a network may have redun¬ 
dant power supplies, but they won’t help 
much if a backhoe digs up a cable and 
takes out a link). 



ILLUSTRATION: JOHN LA BBC © 1991 
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BACKBONE 

REDUNDANCY 



Figure 1: Providing increased fault 
tolerance is often a matter of 
redeploying network assets or making 
modest investments in equipment. Here , 
the backbone between the four buildings 
can be made completely redundant by 
adding two links (dotted lines). 


Fault Tolerance by Design 

Often, you can make a network more 
fault tolerant merely by reconfiguring 
the existing components. However, mix¬ 
ing networks, hubs, media, and proto¬ 
cols is as much an art as a science. Do 
you need a totally redundant network, or 
can you get away with only backing up 
some key links? Do you need fault toler¬ 
ance on every desktop? Although the 
permutations may seem limitless, there 
are guidelines you can follow in design¬ 
ing a fault-tolerant network, with an eye 
to costs and your needs. 

The network’s fault-tolerance require¬ 
ments depend on the importance, num¬ 
ber, and distribution of its applications 
and workstations. These factors deter¬ 
mine the network’s size and topology. 


EVTE 


ACTION SUMMARY 


As LANs usurp minicomput¬ 
ers and mainframes as the 
corporate computing plat¬ 
form of choice, making them 
fault tolerant becomes a pri¬ 
ority. You can achieve vary¬ 
ing degrees of fault tolerance 
using a hub/backbone topol¬ 
ogy by providing redundant 
pathways for network traffic. 



First, you have to define the scope of 
the network. The fault-tolerance plan for 
a workgroup network will be different 
from one for a facility network that spans 
an entire building or campus. Chances 
are, the larger the network, the more 
valuable it is going to be, and the great¬ 
er the need for facility wide fault toler¬ 
ance. 

Once you define the scope of the net¬ 
work, you need to identify the mission- 
critical applications. Sometimes it’s not 
the number of computers that determines 
the need for fault tolerance but the im¬ 
portance of the applications. If all the 
traders in a securities company need ac¬ 
cess to market feeds, then the links to 
those market feeds must never fail. On 
the other hand, it may not be a severe 
problem for any workstation (or even 
workgroup) to go down if other worksta¬ 
tions are available to access key links. 
It’s the link to the mission-critical appli¬ 
cation that requires fault tolerance. 

The obverse of the mission-critical ap¬ 
plication is the mission-critical user. The 
premise of enterprise computing is that 
key users, such as the company presi¬ 
dent, can monitor most of a company’s 
critical activities from their desktops. 
From a key user’s point of view, all ap¬ 
plications may be mission-critical. So, 
regardless of the fault-tolerant strategy of 
the network as a whole, according to this 
person, the whole network may need to 
be fault tolerant. 

Critical applications and key users 
notwithstanding, it is size and topology 
that drive most networking decisions. As 
networks grow, their topologies change 
to serve more people at a lower cost per 
user. Rather than have one large network 
serving everyone, most companies in¬ 
stall many small networks dedicated to 
individual workgroups and then tie these 
networks together. An important benefit 
of this natural evolution is that many 
small networks are generally more reli¬ 
able as a group than one large network. If 
a small network fails, the other networks 
keep working (unless they rely on the 
failed network as a common link or back¬ 
bone). 

A basic principle of fault tolerance is 
that topological changes yield the great¬ 
est reliability for the money since they 
require the smallest incremental invest¬ 
ment per user. Because companies usu¬ 
ally change their network topologies to 
accommodate growth, they may as well 
select topologies that are inherently more 
fault tolerant than others. Once those to¬ 
pologies are in place, a company can go 
to the next level of fault-tolerance consid¬ 
erations: deciding which links to make 


TOTAL BACKBONE 
FAULT TOLERANCE 


Hub 1 


Hub 2 


Hub 3 


Standby hub 



Figure 2: Making a backbone truly fault 
tolerant requires redundant hubs as well 
as redundant cabling. The standby hub 
ensures that the link between any two 
primary hubs will not be lost if the third 
hub goes down. 


fault tolerant, usually by making them 
redundant. The greater the need for the 
link (because of either the number of 
workstations, the importance of the ap¬ 
plication, or the importance of the user), 
the greater the need for redundancy on 
that link. 

Fault-Tolerant Topologies 

A topology achieves fault tolerance to 
the extent that it decreases the number 
of hops (a connection between two net¬ 
works) between redundant links and 
workstations. A network may be fault 
tolerant even though no workstations are 
attached to redundant links, provided 
that the end links are connected to redun¬ 
dant intermediate and backbone links. In 
the past, networks were interconnected 
on a large scale, and workgroups of 40 
users were common. Today workgroups 
of eight users are typical. The difference 
is that those eight users can reach a much 
larger network that is more fault tolerant 
than the workgroup LAN. 

While traditionally thought of as loops 
or buses, most workgroup LANs being 
built today are actually star configura¬ 
tions, with each workstation in the star 
tied directly to a single LAN module in 
an intelligent hub. Hubs (also called con¬ 
centrators) provide a central facility to 
interconnect dozens of network links. 
You can connect LAN modules inside a 
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hub to provide a path between the work¬ 
groups and tie the hubs together on a 
backbone to interconnect everyone. To 
enhance reliability, you make backbone 
links between hubs redundant and create 
multiple links to tie workgroups to a hub. 

The prime candidate for redundancy 
is the network backbone, because it is the 
link that ties your subnetworks together. 
As the network grows larger, backbone 
fault tolerance contributes progressively 
less toward the total network costs, be¬ 
cause larger networks have more links 
available for use as backup. Figure 1 
shows how you can make a backbone 
connecting four buildings redundant by 
adding two links. 

You can accomplish backbone redun¬ 
dancy at two levels: cable redundancy 
and hub redundancy. In the former, a 
second physical wire links each of the 
hubs. While this protects the network if 
one of the wires is broken, it doesn't help 
if one of the hubs fails. To ensure against 
hub failure, you can add a third, smaller 
backup hub, as shown in figure 2. If one 
of the three main hubs fails, the other 
two can still communicate. 

Figure 3 shows how a hub/backbone- 
style topology is inherently fault tolerant 
and how it provides a natural platform 
for additional levels of fault tolerance. 
Some of the inherent fault tolerance re¬ 
sults from using hubs to divide worksta¬ 
tions into groups. Even without redun¬ 
dancy, the failure of a link to a work¬ 
station would not affect the ability of the 
workstations on the other hubs to com¬ 
municate. 

You achieve further fault tolerance to 
the extent that you isolate the worksta¬ 
tions at each hub from each other. If all 
workstations share the same LAN mod¬ 
ule, as in hub 3 in figure 3, that card is a 
single point of failure for those worksta¬ 
tions. If workstations are connected to 
different modules, as in hubs 1 and 2, a 
failure in one card won't affect the work¬ 
stations connected to the other card. In 
hub 1, half the workstations are con¬ 
nected to one module, and half are con¬ 
nected to the other; a module failure will 
affect only half the workstations. In hub 
2 f each workstation is assigned its own 
module so that one link failure will affect 
only one workstation. 

By using hubs with laige numbers of 
slots for LAN modules, you can increase 
the number of workstations with direct 
access to the redundant backbone and 
decrease the number of workstations 
on nonrednndant links. Some hubs even 
provide the ability to set up redundant 
links between the modules in the hub. 

Having a network with a high level of 



Figure 3: A hub/backbone topology isolates parts of the network , ensuring rhat the 
failure of one module will not affect all the rest The higher the ratio of modules to 
workstations, the greater the fault tolerance of the network as a whole . 


fault tolerance may not help much if the 
link to a critical user or application goes 
down. In those situations, you may need 
a redundant link directly to critical ap¬ 
plications or users (as shown in figure 4) 
to achieve to-the-desk fault tolerance. 
Here a transceiver splits the link coming 
from the application's host computer, 
and each link goes to a different module 
in the hub or to a different hub. 

Selecting the Right Equipment 

Network components are critical to fault 
tolerance for two reasons. First, if equip¬ 
ment did not fail, there would be no need 
for fault tolerance. Second, the most 
fault-tolerant network topologies cannot 
be built unless the equipment being used 
supports them. 


Nearly every network component can 
contribute to the overall goal, either by 
being fault tolerant itself or by delivering 
features that make the network fault tol¬ 
erant in a substantial way. The most vul¬ 
nerable components in any computer sys¬ 
tem are those with moving parts and 
those that generate a significant amount 
of heat. Such components present the 
best opportunity to directly build in fault 
tolerance. 

In major network components, such as 
hubs, power supplies are appropriate 
points for redundancy. You can enhance 
the fault tolerance of the powe r supply by 
monitoring its operation and reporting 
any irregularities to the management sys¬ 
tem. Such monitoring can include hot¬ 
spot detection and fan diagnostics, which 


TO-THE-DESK FAULT TOLERANCE 

Mission-critical 



Figure 4; Often it is the connection to a critical user or application that must be made 
fault tolerant. Here, the machine supporting a mission-critical application has two 
links to the hub. You could provide even greater fault tolerance by making the links to 
two different hubs . 
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Circle 253 on Inquiry Card (RESELLERS: 254). 

ASCII 

=EXPRESS® 

The right tool 
at the right time* 



You don't always know what you'll 
need...so ASCII express anticipates 
your needs with over 140 line 
editing and word processing 
features in one powerful package! 

With ASCII format, file transfers 
from other software packages 
and mainframes are a snap. 

And ASCII EXPRESS* extensive 
form processing and merge 
capabilities finally make data entry 
and merge processing easy. 

Serving your everyday needs: 

• Word Wrap and Automatic 
Paragraph Reformatting 

• Headers and Footers 

• Centered Typing 

• Vertical Typing 

• Box and Line Drawing 

• Dictionary 

• Character and Line Blocking 

• Autosave...and more 

...plus a host of Special Features: 

• Locate Text in a group of files 

• 8 special Find and Extract 
Operations 

• Full Columnar Text Manipulation 

• Import/Export Files 

• Add and Sort Columns 

• Formula Calculator 

• Normal or relative Line Numbering 

• Split/Join Files...and more 


$169.95 

$189.95 with Dlctlonaiy/Spellchecker 


VISION SYSTEMS, INC. 

502 Bloomfield Avenue 
Bloomfield, CT 06002 
(203) 247-4747/Fax (203) 243-9150 

Site Licenses available 
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Figure 5: The use of bridges within a multichannel hub provides fault tolerance and, 
using a spanning tree, congestion control. No module will be isolated if any bridge 
fails, and the failure of any channel will not affect the workstations on the other 
channel. 


anticipate trouble before it happens. 

Redundancy is of limited value unless 
there is a clean switchover of control be¬ 
tween units after a fault has occurred. 
The switchover should be accomplished, 
either automatically or under manage¬ 
ment control, without disrupting the net¬ 
work. 

Other network components that con¬ 
tain redundancy features may include 
modules with built-in switch-over logic 
between ports so that redundant back¬ 
bones can run off the same module. 
However, the ability to install redundant 
hardware takes the network only so far. 
Being able to automatically switch be¬ 
tween the primary and backup units 
without service interruption makes a net¬ 
work component truly fault tolerant. 

Other features can also increase a net¬ 
work component’s reliability and fault 
tolerance. Hot swapping is a perfect ex¬ 
ample. To remove and install standard 
modules, you must power down the sys¬ 
tem (e.g., a hub) to prevent the change in 
the resistance load from causing a voltage 
spike and harming the circuitry. But slots 
and modules can be designed to keep 
voltage swings within safe limits when 
swapping modules in or out. 

Another feature is the ability to isolate 
a card from any port, either by setting 
a switch on the module or by sending 
a software command from the network 
manager. This feature is helpful if you 
need to isolate the networks running off a 
hub from a backbone during testing. 

At another level, module isolation can 
also be important. In Token Ring net¬ 


works, a failed network module in a 
workgroup can bring down the LAN for 
the entire group. With an auto-wrap fea¬ 
ture installed in the module for link fail¬ 
ure and card failure, the card becomes a 
passive part of the link if the module fails 
or loses power. Thus, other network us¬ 
ers can send data to each other through 
the module as if it were still functioning. 

Another instance where module isola¬ 
tion comes into play is in spanning-tree 
software used in bridges that tie two net¬ 
works together. This software enables 
bridges to passively adjust the network 
traffic load running over parallel links, 
based on transmission loads or link out¬ 
ages. If two networks are connected by 
three bridges and one of the three fails, 
the other two will take over without oper¬ 
ator intervention. 

At the most basic level of component 
fault tolerance are reliability enhance¬ 
ment features—those .that reduce the 
likelihood of a problem occurring in the 
first place. One such feature is placing 
female plug connectors in the hub slot 
rather than in the modules. This way, if a 
pin is bent during installation, the mod¬ 
ule must be repaired or replaced, not 
the hub. 

Components need not be completely 
fail-safe to deliver features that are criti¬ 
cal to network fault tolerance. The key 
system that defines network topology is 
the hub, and not all hubs are created 
equally fault tolerant. Simply by having 
more slots, a hub can support more links 
to workgroups. More links mean greater 
redundancy, and more connections to the 
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HOW ABOUT DISK MIRRORING? 

DPT T s SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second “mirrored” drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 

PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPTs 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-pfus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradability make SmartCache Plus the 
only SCSI controller you’ll ever need. For 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Malt* 
land, FL 32751. Phone (407) 830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 


SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 


START WITH THE BEST-.. 

DPT s entry level SmartCache Pius board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. Smart Driver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT’s award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot, ideal for medium-sized networks or 
multiuser systems. 
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hub decrease the impact of any single 
link failure. 

Hubs and Connections 

Much more critical than the number of 
slots is the way the hub creates connec¬ 
tions between all the links coming into it, 
including the backbone, and how those 
connections are managed during net¬ 
work operation. The basic function of a 
hub is to offer a channel between several 
links. Networks attached to the hub can 


talk to each other and to the backbone 
over these channels. The greater the 
number of channels available in the hub, 
the greater the variety of possible net¬ 
work topologies, and the greater the op¬ 
portunity for fault tolerance. If a hub has 
three channels, one might be used as a 
standby for the other two (a so-called 
n +1 redundancy strategy). 

The number of channels inside the hub 
is important; so is the way those channels 
are implemented—whether they're hard¬ 


wired or use bridges. Bridging a link/ 
channel or a backbone/channel connec¬ 
tion lets you use a spanning tree to re¬ 
route around failed channels, links, or 
bridges. Figure 5 shows how a hub with 
three channels uses a spanning tree to 
achieve multilevel redundancy over four 
bridges. In this example, either one of 
the bridges on channel 2 or channel 3 can 
fail without interrupting traffic to any¬ 
one, A failure in channel 2 or channel 3 
would not affect workstations on the re¬ 
maining channels. 

Another aspect of topology is the de¬ 
vice used to assign channels to links. 
Software topology switching lets you de¬ 
fine channels and reroute traffic using 
software commands. This is more pro¬ 
ductive (and inherently more reliable) 
than shutting off the hub and rewiring the 
chassis. A prerequisite for software to¬ 
pology switching is that the hub be able 
to define channel protocols on the fly. 
For example, implementing an n+1 
strategy on three channels—one Token 
Ring, one Ethernet, and one standby—is 
impossible if the standby channel cannot 
be defined dynamically as either Token 
Ring or Ethernet, 

Network Management Issues 

Network management is another compo¬ 
nent that helps define the fault tolerance 
of a network. Can the management sys¬ 
tem initiate recovery after a fault, or 
does it simply flash a red light on a 
screen? What amount of detail is re¬ 
ported by the top level of the network 
management hierarchy? Can an operator 
running NetView identify a user on a 
specific port of a specific Ethernet mod¬ 
ule at a specific hub and change that per¬ 
son’s access privileges? 

Operators of fault-tolerant networks 
need to know what is going on through¬ 
out the network and to be able to take di¬ 
rect action from the management con¬ 
sole, Industry-standard management 
protocols, such as the Simple Network 
Management Protocol, provide a way for 
devices from different vendors to send 
status information over a network and 
to receive operational instructions (see 
“Dueling Protocols," March BYTE). 
The protocol specifies both mandatory 
and undefined frames within a manage¬ 
ment data packet. Vendors are able to uti¬ 
lize these undefined frames to add sig¬ 
nificant functionality to the basic 
protocol. Typical SNMP status informa¬ 
tion consists of the number of devices, 
the number of errors, the incidence of de¬ 
vice failure, and the number of packets 
transmitted. 

More robust status-reporting capabili- 
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SPEED 
TEST 
YOUR 
PC! 

Acurately meas¬ 
ure CPU, math, 
and video speeds 

to mate an Informed purchase decision, determine the 
best PC for the job or maybe just win some bets in the 
office on whose PC is really faster I Includes the Landmark 
AT CMOS RAM Setup program to update your system 
configuration on-Me-fty. CALL FOR CURRENT PRICING. 

HARD CORE PC TESTING! 

Landmark Service Diagnostics is ideal for professionals 
requiring the most exhaustive diagnostic test capabilities. 
Each module is CPU specific, including PC, XT, AT, 3B6/ 
486, and PS/2. Since 1981 major manufacturers like 
Wang, Xerox. Prime, Sony, DEC, NEC, and NCR have re¬ 
lied on Service Diagnostics to tackie tireir toughest operat¬ 
ing problems. 

intended for professional service and repair technicians. 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make find¬ 
ing system probiems a breeze. Tests all CPUs, math chips, 
all memory, floppy, fixed and non-standard disk drives, 
standard/non-standard printers, system board, video, 
communication ports and all keyboards Utilities include 
low-level reformat, log bad sectors, edit bad sector table; 
the partition editor allows you to set up muttipte partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

ideal tor UNIX and other operating systems, the self- 
booting version doesn't require DOS. The manual offers 
troubleshooting tips lo the component level. Also available 
in a complete Kit including; all CPU specific software, dual 
size floppy alignment software, and PC/ 

XT & AT ROM POSTs. Not copy protect¬ 
ed CALL FDR CURRENT PRICING 

Service Diagnostics; The Kit is a 
technicians dream, with atl the toots 
necessary to accurately analyze ait 
phases of computer operations ... it is 
wet! worth its performance potential ." 

Bit! Q Brien, PC Magazine 



First in PC Testing... Since 1981 
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RESEARCH INTERNATIONAL CORPORATION 
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PC WON T BOOT? THEN JUST 
KICKSTART IT! 

Don’t replace your motherboard, don't call service, use 
KickStart 2 * When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 meas¬ 
ures power within 2,5% on all lour voltages, shows 
Power-On Self-Testi POST) failure codes, and features on¬ 
board ROM-based diagnostics allowing you to determine 
and remedy the problem Quickly , easily, and inexpensively! 

Built-in serial and parallel I/O allows for testing via modem , 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2's Battery backed-up CMOS RAM saving 
valuable setup time, includes serial and parallel loopback 
plugs and Landmark JumpSLart" AT ROM BIOS for testing 
PCs that don't issue POST codes. KickStart 2 tests your 
system regardless of Q/S (even UNIX). 



On-board switches. LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-in). 

KickStart 2 is the ultimate SECURITY CARO\oo\ With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests CALL FOR CURRENT PRICING. 


Ask about our other diagnostic products: 

* PC Probe - Diagnostics,, Utilities & more 

• PC Probe Jr. - No fancy package, save $$$ 

• KickStart 1 - Low cost debugger 

* AllgnJt - The 5 minute floppy solution 


CALL(800)683-6696 

Fax (813) 443-6603* Voice (813) 443-1331 
CA 1 WA 1 NV,Hi,QR 1 AKuse(800)275-9933 
Dealer Inquiries We I come 


703GrandCentra!SI. - Clearwater.Florida* 34616 
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This is the one you’ve been waiting for. 

Panasonic® presents the first of a new 
generation of quiet dot matrix printers. 

The KX-P2624 wide-carriage. 
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from the leader in dot matrix printing. And then some. One super letter-quality 
and seven letter-quality fonts. Multiple paper paths. An LCD display. A top speed 
of 300 cps in draft mode, 100 cps in letter quality. A two-year limited warranty on 

parts and labor.* And serene quiet „ . , _ , ,, . , 

t, . f . I, n c Printers, Computers, Peripherals, 
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^ou 11 like what you don t hear. Office Automation^^^\ 
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ties can provide information about the 

following: 

• ports (e,g., the on/off status, the secu¬ 
rity privileges, and the identity of the 
users) 

• modules (e.g*, the networks they be¬ 
long to) 

• backup links (e.g,, the links they back 
up) 

• bridges (e,g., the networks they bridge 
and the configurations they support) 


• networks (e.g., the active and backup 

configurations) 

How management systems capture and 
use status information varies from ven¬ 
dor to vendor. To support fault tolerance, 
a system should make the information as 
clear as possible to the operator. Some 
systems support a point-and-click option 
that lets you select devices on a network 
map to display their status information; 
some support a window hierarchy that 



Are You Being Robbed!? 


Don’t Be. 


Announcing HardLock 2.40 


Do you really know what goes on with 
your computer when you're not around? 
How can you tell if someone's been on it? 
Truth is, anyone can secretly use your 
computer without leaving a trace. That 
means they can access confidential files, 
change configurations, delete information 
or copy programs and data - all without 
your knowledge. 

And you may have already been victim¬ 
ised! Based on the research of a national 
council, the probability is high For such 
intrusions. Even simple “built-in” security 
just isn't enough. 


It's easy, tool Installation is a snap; 
operation is hands-off; no clumsy hard¬ 
ware to install; all you do is enter a 
password at bool. 

HardLock also gives you ultra-safe, 
continuous protection with its highly 
advanced technology. No file encryption. 
No alteration of the FAT (file allocation 
table). As a result, no data loss. 

Additionally, you'll enjoy the versatility of 
the audit trail, floppy drive access control, 
automatic screen saver (with fireworks) 
and timed keyboard lock-out, all in one 
simple utility. 


Now you have the power to put a stop to 
all intrusions! Installing HardLock will 
prevent even the most determined 
intruder from accessing any hit of 
information in your computer. 


So be safe. Protect your computer and 
yourself today with the proud choice of 
industry professionals since 1988, 
HardLock. At only $139.95, can you 
afford not to? 



Sentry 
Soft ware 


Available Through 
Egghead Discount Software 
Special Orders 

or Dial Direct: (602) 821-9294 

637 W. Wagner Ct. • Gilbert, AZ 85234 



HardLock 2.40 operate tr*t any rompttfer running DOS 4,01 or belt)m.\ Uses ie.ts than 15 K of base memory. Awdabie in the CS and Canada 
Sewn Software, the Sentry Software hgo and ffarJl.th t, are trademark.-; of Sentn Software Corporation 

^Copyright I99L Seam Software Corporation, Ait rights resented. SSA-IGOI-HPl 


lets you click through successive levels of 
networks, subnetworks, and devices. 
For example, if you click on the picture 
of a hub, the system displays the front 
panel of the hub, complete with status in¬ 
dicators. You can then click on a module 
to display its ports, with a list of which 
users are connected to which ports. 

A management system should allow 
for preprogrammed and proactive re¬ 
sponses to network situations. A prepro¬ 
grammed response is necessary when 
problems occur and the network man¬ 
ager is not available. It can take actions 
that can be planned in advance, such 
as switching to a backup channel when 
a primary channel fails. Proactive re¬ 
sponses are measures an operator can 
take to make the network run better—be¬ 
fore a problem occurs (e.g +1 fine-tuning 
spanning-tree parameters to reallocate 
traffic passing through selected bridges). 

The highest level of management con¬ 
trol is to be able not only to operate the 
existing network but also to create the 
network by bringing up new topologies, 
device configurations, and equipment 
from the management station. For exam¬ 
ple, in response to network commands, 
intelligent bridges and network modules 
within the hubs can establish or cancel 
links, define channel protocols and con¬ 
figurations, and allocate ports among 
workg rou p subnet work s. The fau 11 - tole r- 
ance benefits of such network-creating 
capabilities are that they allow the net¬ 
work manager to define solutions to 
problems that may not have been entirely 
foreseen when the network was installed. 

Remember the Basics 

Ironically, the primary issue surround¬ 
ing fault tolerance is the one most likely 
to get you into trouble: installation. In 
fact, the most common source of network 
failures is the wiring. Wires are attached 
to the wrong connectors or installed over 
fluorescent lights. Other problems occur 
because planners forget to measure the 
equipment closet before ordering the 
equipment. Or they remember to mea¬ 
sure the equipment closet but neglect to 
order enough cable extensions. 

Many of these issues, no doubt, will 
fade as the presence of networks in the 
business environment becomes more fa¬ 
miliar. As networks become more reli¬ 
able and more commonplace, we may 
even start taking them for granted. ■ 


David Fowler is vice president of market¬ 
ing at Chipcom Corp. (Sourhhorough, 
MA), a manufacturer of fault-tolerant 
LAN products for facility networks ♦ You 
can contact him on BIX c/o "editors . P1 
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Circle 193 on Inquiry Card (RESELLERS: 194). 


















Developers: 

Lock Up Your Profits 


•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 

•Total compatibility, reliability and end 
user satisfaction 


i Windows 3-0 

Support Av^_ 


We have the key. 
Call us for more information 
or a demonstration package, 

1 - 8004 * 43-0413 


9600-J Southern Pine Blvd. 
Charlotte, NC 28217 
Tel: 704-5236500 FAX; 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espanol 


We have the key for protecting your 
software profits and your copyright. 


V^MICROPNAR 

In EUROPE; 

MICROPHAR, 122 Ave. Ch. De Gaulle 92200, 

Neuiliy-Sur-Seine. FRANCE, Tel: 334^748-21-21 Fax; 334-46-24-76-91 

Fen- Distributors in: 

‘BELGIUM, E2S (091 21 11 17) 

* GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730) 

* HUNGARY, Polyware Kft (76-22-307) 

*1TALY, Siosls term (030 24 21 074) 

•PORTUGAL, HCR (1 56 IS 65) 

•SCANDINAVIA, Microphar Nordic (45 53 51 70 33) 

•SPAIN, Hal 2000 (032 3731 05) 

•SWITZERLAND, SAFE (024 21 53 86) 

•THE NETHERLANDS, Infotic (015 15 88 37) 

•UNITED KINGDOM, Cleared (091 378 91 91) 


Software piracy's a crime! What it can do 
to a developer's profit margin is shameful 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


For Europe, circle 1 78 on Inquiry Card. 


For America & Pacific, circle 179 on Inauirv Cord. 















RESOURCE GUIDE 


Fault-Tolerant Disk Systems 

As microcomputers become more important to alt types of businesses, the importance ol protecting data stored on microcomputer systems grows. 
The following companies produce utilities, controllers, and complete systems designed to protect important data. 


HARDWARE 

Ciprieo, Inc. 

2955 Xenium Lane 
Plymouth. MN 55441 
(612) 559-2034 

Circle 1221 on Inquiry Card. 

Compaq Computer Corp. 
P.O. Box 692000 
Houston, TX 77269 

(713) 370-0670 

Circle 1222 an Inquiry Cord. 

Core International 
7171 North Federal Hwy, 

Boca Raton, FL 33487 
(407) 997-6055 
fax; (407) 997*6009 
Circle 1223 on Inquiry Card. 

Data General Corp. 

4400 Computer Dr. 
Westborough, MA 01580 
(508) 366-8911 
fax: (508) 366-1299 
Circle 1224 on Inquiry Cord. 

Dell Computer Corp. 

9505 Arboretum Blvd. 

Austin, TX 78759 
(512)338-4400 

Circle 1225 on Inquiry Cord. 

Distributed Processing 
Technology (DPT) 

140 Candace Dr. 

Maitland, FL 32751 
(407) 830-5522 
fax: (407) 260-5366 
Circle 1226 on Inquiry Cord. 

Golden Triangle Computers 
4849 Ronson Court 
San Diego, CA 92111 
(619) 279-2100 
fax: (619) 279-1069 
Circle 1227 an Inquiry Card. 

Legacy Storage Systems, Ine. 
90 Rivera Dr. 

Markham, Ontario, 

Canada L3R 5M1 

(416)475-1077 

fax: (416) 475-1088 

Circle 1228 on Inquiry Cord. 

MicroNet Technology, Inc. 
20 Mason 
Irvine, CA 92718 

(714) 837-6033 
fax: (714) 837-1164 

Circle 1229 on Inquiry Cord. 


Micropolis Corp. 

2L211 Nondhoff St, 

Chats worth, CA 91311 
(818) 709-3300 
fax: (818) 709-3396 
Circle 1230 an Inquiry Card. 

NCR Corp. 

1601 South Main St. 

Dayton, OH 45479 

(800) 544-3333 

(513) 445-5000 

Circle 1231 on Inquiry Card. 

Northgate Computer Systems 

P.O, Box 59080 

Minneapolis, MN 55459 

(800) 548-1993 

(612)943-8181 

fax: (612) 943-8338 

Circle 1232 an Inquiry Card. 

Perceptive Solutions, Inc. 

2700 Flora St 

Dallas, TX 75201 

(800) 486-3278 

(214) 954-1774 

fax: (214)953-1774 

Circle 1233 an Inquiry Card. 

Tangent Computer, Inc. 

197 Airport Blvd, 

Burlingame, CA 94010 
(800) 223-6677 
(415) 342-9388 
fax: (415) 342-9380 
Circle 1234 on Inquiry Card. 

Tricord Systems, Inc. 

3750 Annapolis Lane 
Plymouth, MN 55447 
(612)557-9005 
fax: (612) 557-8403 
Circle 1235 an Inquiry Card, 

SOFTWARE 

Advanced Logic Research, Inc. 
9401 Jeronimo Rd. 

Irvine, CA 92718 
(800)444 4257 
(714)581-6770 
fax: (714)581-9240 
Circle 1236 on Inquiry Card. 

Disk tee, Inc. 

4545 South Pinemont Dr. 
Houston, TX 77041 
(713) 460-9650 
fax: (713) 460-1088 
Circle 1237 on Inquiry Card. 


Integra Technologies, Inc. 
3130 De La Cruz Blvd. 

Santa Clara, CA 95054 
(408) 980-137J 
fax: (408) 980-1376 
Circle 1238 an Inquiry Card. 

International Micro Laos, Inc, 

21175 Tomball Pkwy., 

Suite 101 

Houston, TX 77070 

(713) 893-1978 

Circle 1239 on Inquiry Card. 

Nonstop Networks, Ltd. 

20 Waterside Plaza 
New York. NY 10010 

(212) 481-8488 
fax: (212)779-2956 

Circle 1240 on Inquiry Card. 

Novell, Inc, 

122 East 1700 South 
Provo, UT 84606 

(800) 453-1267 

(801) 429-7000 
fax: (801) 429-5775 

Circle 1241 on Inquiry Card. 

Optima Technology Corp, 
17526 Von Karman Ave. 

Irvine, CA 92714 

(714) 476-0515 
fax: (714) 476-0613 

Circle 1242 on Inquiry Card. 

Procomp USA, Inc, 

6777 Engle Rd., Suite L 

Cleveland, OH 44130 

(216)234-6387 

fax:(216)234-2233 

Circle 1243 an Inquiry Card. 

1776*Inc. 

8632 South Sepulveda Blvd. 

Los Angeles, CA 90045 

(213) 653-1776 
fax; (213) 216-1107 

Circle 1244 on Inquiry Card, 

Storage Dimensions, Inc, 

2145 Hamilton Ave. 

San Jose, CA 95125 
(408) 879-0300 
fax: (408) 377-4988 
Circle 1245 on Inquiry Cord. 


Sun Microsystems, Inc. 

2550 Garcia Ave. 

Mountain View, CA 94043 

(800) 872-4786 

(415) 960-1300 

fax: (415)969-9131 

Circle 1246 on Inquiry Cord. 

Trellis Software* Inc, 

85 Main St. 

Hopk inton, MA 01748 
(508) 435-3066 
fax: (508) 435-0556 
Circle 1247 on Inquiry Card. 

Twincom 

5220 Hoi ly wood Ave. 
Shreveport, LA 71109 
(800) 234-8088 
(318) 635-9275 
fax: (318) 635-5319 
Circle 1248 an Inquiry Card. 

LInitrol Data Protection 

Systems* Inc. 

604-815 Hornby St. 

Vancouver, British Columbia, 

Canada V6Z 2E6 

(604) 681-3611 

fax: (604) 687-0814 

Circle 1249 on Inquiry Card. 

Veritas Software 

4800 Great America Pkwy., 

Suite 420 

Santa Clara, CA 95054 
(408) 727-1222 
fax: (408) 562-4334 

Circle 1250 an Inquiry Card. 

VGS California 

12165 Branford St,, 

Unit Q 

Sun Valley, CA 91352 
(818) 834-2852 
fax: (818)834-2854 

Circle 1251 on Inquiry Card. 


Inclusion in the resource guide 
should not be taken as a BYTE 
endorsement or recommenda¬ 
tion. Likewise , omission from the 
guide should not be taken nega¬ 
tively. The information here vw 
believed to be accurate at the 
time of writing, but BYTE cannot 
be responsible for omissions, 
errors, or changes that occur 
after compilation. 
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TI TravelMate 



Could our notebook computers be a little 

too powerful for you? 


TravelMate notebook computers from 
Texas Instruments are the hot little 
portables that pack desktop performance 
in a size that makes your average briefcase 
look big. 

Want more efficiency? Don't sacrifice 
desktop power, take it with you, with 
TravelMate! With its small size, and 286 
or superpowerful 386SX architectures, it's 
the best way to spice up your efficiency in 
meetings, workgroups, afterhours, on the 
go, or right at your desk. 

Want lots of storage and memory? You 
can configure TravelMate just Like your 
desktop system thanks to a 20, 40 or 60 Mb 
hard disk drive, optional or fully- 
integrated 3.5* floppy drive and fully 
upgradable RAM. AH in a sleek A4 
format that PC Magazine calls a 
“masterpiece of miniaturization”. 

Big on comfort. TravelMate doesn't 
make you pay for portability with a loss in 
comfort. Its full 10" VGA display provides 
the sharp, dazzling performance that 
makes windowing and complex graphics a 
pleasure. And its full-function 


keyboard provides real desktop comfort. 
Software includes MS-DOS®, 

Battery Watch®, LapLink® and more. 

It's no wonder BYTE Magazine and PC 
Magazine have both given TravelMate* 
their 1990 awards for excellence! 

Too powerful? Not if you have a taste 
for fast solutions in one of the world's 
most portable notebooks. Your Tl dealer 



will be happy to provide you with a 
demonstration. 

And a glass of water, just in case. 

For more information, please contact 
your local TI sales office. 

Belgique/Belgie: (02) 242 30 B0, Danmark: (44) 68 74 00. 
Deutschland: (08161) 80-4703, Bpana: (1) 372 9051, 

France; (1) 30 70 10 06, Hungary: (1) 1 66 66 17. 

Italia: (039) 63221, Middle Ease and Africa: 

(Italy) (039) 63221, Nederland: (020) 5602911, 

Norge: (02) 155090, RtpiMc of Ireland: (01) 755233, 
Schweii/Suisse: (01) 74 42 811, Suomi/Finland: (0) 461 422, 
Sverige: (OB) 752 5B 00, United Kingdom: (0234) 224277 

TMZ000: CPU: 80C286^/7.l6/l2MHz; 20 Mb HDD; 1 Mb 
RAM standard (expandable co 3 Mb); option*: S0C287 
coprocessor; removable 3.5' diskette drive; modem, and morel 

TM3Q00: CPU: 003868X49/lOTCOMHx; 20, 40 oc 60 Mb 
HDD; integrated 3.5' floppy drive; 2 Mb RAM standard 
(expandable to 6 Mb); options: 803B7SX — 20MH: 
coprocessor; modem and morel 

TravelMate is a trademark of Texas Instruments Incorporated. 
MS-DOS is a registered trademark of Microsoft Corporation. 
Battery Watch and LapLink are registered trademarks of 
Travelling Software, Inc. 

•Based on die TM200O 


* 


Texas 

Instruments 
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InfoWorld And BYTE Readers Go ToThe‘Polls" Both Agree... 


Northgate Elegance 486/33 Voted 
“Desktop Computer Of The^ear”! 



ho ever thought a direct 
marketing company could take 
away InfoWorld 's highest honor 
from IBM® Gompaq^or Appk?! 
They dominated the voting 
for a decade. But when 
the 1990 election was 
over, so was their dynasty! 

And a new champion 
was crowned: Northgate 
Elegance 486/33. 


Then, B}TE Readers Voted Elegance 
44 Desktop Computer of the Year”! 
Shortly after InfoWorld 
readers spoke, BYTE 
readers went to the polls. 

They overwhelmingly 
voted for Northgate, 
saying they'd rather have 
Elegance 486/33 on their 
desktop than any other! 





PC Magazine Adds To The Glory; 
Elegance Wins “Editors* Choice”! 
(i A sure winner in its class” raved 
PC Magazine. The editors 
just couldn't say enough 
great things: 'Clear 
documentation, excellent 
service policies, top 
name components and 
fine performancertt 














When Industry Experts And Users 
Speak Out, Northgate GetsThe Vote! 



rfl here are two different 
| kinds of Northgate 
/ buyers: (I) The repeat 
JL customer who knows 
he'll receive first rate treatment 
from Northgate and doesn't 
hesitate buying again and again ; 
(2) The first time buyer who calls 
Northgate because he just hasn't 
found the right vendor despite 
all his shopping and comparing* 

At Northgate, the search ends* 
And it ends with the buyer 
finding what he truly wants* 

A company that cares for 
him* Who wont let him 
down no matter what* When 
Northgate makes a commitment, 
you can count on it* We deliver! 


Elegance 486/33 

4MB Base System Prices Start From Only: 


$454900 


Or as low as 1 140 co 
per month t 


Elegance 486/25 

4MB Base System Prices Start From Only: 


® 3649 00 


Or as low as MIS 00 
per monrht 


Elegance 386/33 

1MB Base System Prices Start From Only ; 


* 2299 °° 


Or as low as W 0 
per month! 1 


Elegance 386/25 

]MB Base System Prices Start From Only: 


$199900 


Or as low as *65°° 
per month t 


“Northgate stops at nothing to please 
its customers"* Sounds like a company 
slogan, doesn't it? But we didn't say it; 

PC Magazine did! In their “Service and 
Reliability 7 Survey" the editors also said: 
“Northgate is the hands-down winner 
when it comes to customer loyalty*’' 

We don't just build computers, we 
build trust* To earn your business, we 
work harder* Smarter. Longer* In fact, our 
24-hour, 7-day-a-week toll-free technical 
support inspired Dr. jerry 1 Pournelle to 
call it: “the standard other mail order 
computer companies must match*' 0 

We were the first to offer free over- 
night shipment of replacement parts — 
more proof that your needs come first at 
Northgate. Of course, our systems are 
backed by a full one-year parts/labor 
warranty 7 ; 5 years on OmniKey* keyboards* 

The nation's largest computer repair 
service company with 5,000 technicians 
now serve you from over 400 locations. 
On site service is FREE for one year! 


From your very first phone call to 
Northgate ... you 11 know 1 you’re dealing 
with a company that forever puts you first! 

Use Elegance RISK FREE for 30 days! 
If your Northgate doesn’t get your vote, well 
buy it back at full price. No questions asked! 


Northgate Elegance Base System Features: 
Intel®486/33 MHz processor 
64K SRAM read/wrkc-back cache 
4MB RAM (1MB RAM on 38b Base System); 
expands to SMB on motherboard; 16MB total 
RAM with 32-bit memory- card 

■ 1.44MB 3.5floppy drive (L2MB 5* 25* optional) 

- Weitek^coproeesso; support 

- One 32-bit, six 16-bk and one 8-bit slots 
One parallel and two serial ports 
Desktop case with 200 wart power 
supply OR optional Vortical Power case 
with 220 watt power supply 
Award-winning OmniKcy keyboard 

Hercules compatible monochrome video adapter 
MS-DOS 3.3 nr 4,01 with GW-BASIC or 
MS-DOS Version 5 with QUICK Basic installed 
M it msoft® Windows™ and mouse on systems 
with 2MB RAM or more 
FCC Class B certified; Novell certified 


Design your own configuration! 
Northgate’s award-winning 486/33 and 25 
MHz systems come in a wide range of 
configurations to suit your particular 
needs* Add hard drives — 40MB, 80MB, 
100MB, 200MB, 300MB, 600MB, 1.2GB* 
Monitors — 14" VGA Mono or Color, 14" 
SVGA, 16" SVGA, 19" VGA. Also available 
is our Award-Winning Elegance line of 
386/33 and 25 MHz systems* Call 
Northgate for specifics! 

Call Toll-Free 24 I louni Every- Day 

800 - 345-8709 

Major corporations, volume purchasers 

and government agencies call Qflfl ZAZ • 6fKG 

National Business .Accounts: OUU dTJ DU J7 

FAX your order! 800-323-7182 

Notice to the hearing impaired: Northgate has 
TDD capability, Dial 800535-0602* 

Call For More Information On Our 
486/33 And 486/25 EISA Systems! 


coMPt/im 
SYSTEMS, iNC 

'"Smart Tools For Business”™ 

7075 Flying Cloud Drive. Eden Prairie. MN 55344 


OnjnmSi' Synrm,. Inc. HVI AM rij£m FncmJ Nonh^r. OrnisHcr. Hipnr-r indite Nwitiauv If Itaa nr ivtHimJ 'rnlqnrln i Jt 

awpinio, Pritc* i|i=nrii-4[xm. in+jcvt In rti.np- nithnur mnc. Nnnfcipre rte riehr to ntuHinr mnpnnmi* at cqwl n* nwlhy m imtenmn:. AH itrrr 

V t, I In, l.nr I H-XI IHK-hKI t i r „ I, „pr. I r-, v M-»rl.|y,r fC u-.nl; I fiVi A 1*8 '" '■ W. ^ * * Jrrrv lSimncOr hnl.l. * A^wwn: m, 

»tft-■ .WlltlxiHc- l-ctn urty li, IVM I. 
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COVER STORY 


SOLUTIONS FOCUS Safer Data 



DATA 

T 


Your company 1 s core 
data is vulnerable 
to many internal 
and external threats. 
These security, antivirus, 
and disk-mirroring 
products promise to 
increase your protection. 


STAMFORD DIEHL, 

STAN WSZOLA, 

BRADLEY KLIEWER, AND 
LARRY STEVENS 


he first distress call Joan (not her 
real name) made to her computer 
dealer was just after electronic 
balls suddenly started bouncing 
across her PC screen. After more phone 
calls to the dealer and an unnecessary re¬ 
pair bill, Joan's Washington, D.C., law 
firm still found itself infected by a virus. 
On the advice of her dealer, Joan had 
backed up her hard disk and paid the com¬ 
pany $100 to reformat the drive. In the 
process, she unwittingly infected the 
backup software and each of the floppy 
disks to which she transferred data. Be¬ 
cause the virus resided in the master boot 
record, the intruder was untouched by the 
reformatting. Joan then decided to phone 
the National Computer Security Associa¬ 
tion (NCSA). 


“Fortunately, the virus proved to be 
benign and didn't damage any of her data before I destroyed [the virus],* T says 
David Stang, NCSA director. “But how she got the virus is a good story. Her law 
firm had been given an infected application disk that had infected three law firms 
in all. Viruses normally travel on bootleg stuff. If 1 had to pick the most common 
cause of virus transmission, it would be that,” 

From private law firms to international corporations, organizations that rely on 
computers are vulnerable to downtime, data destruction, and monetary losses 
due to viruses, equipment breakdowns, or human intervention. In a recent sur¬ 
vey, 53 percent of BYTE readers said their companies had suffered losses of criti¬ 
cal data that cost an average of $14,000 per occurrence. In addition, 28 percent 
said their companies had been victims of a computer virus that damaged or de¬ 
stroyed program and data files. 

The best protection for critical data is an organization-wide implementation of 
security products and techniques that control access to hardware, software, and 




218 BYTE * AUGUST 1991 


PHOTOGRAPHY. PAUL AVfS©1901 











ACTION SUMMARY 



BYTE 

■ WHAT SECURITY SOFTWARE 
DOES 

It lets you selectively restrict 
access to files, directories, floppy 
disk drives, and even external 
ports. Many programs can also 
track program use through 
logging trails. 

■ LIKES 

Security programs can make 
sensitive files or the entire hard disk 
inaccessible to unauthorized 
users. The packages' resource 
controls can give you a clear idea 
of how your computers are being 
used. 

■ DISLIKES 

Software can't deter advanced 
hackers or protect your 
organization against wiltful 
destruction of data. 

■ RECOMMENDATIONS 

For basic security and resource 
control for PCs, our choice is PC/ 
DACS. It's a flexible program 
that meets the needs of a wide 
range of users, and it stays out of 
your woy as you work. For Macs, 
Disk Lock {for single users) and 
Empower II (for multiple users) ore 
our picks. 



BYTE 


ACTION SUMMARY 


■ WHAT AN ANTIVIRUS PROGRAM 
DOES 

It detects, identifies, ond removes 
computer viruses. 

■ LIKES 

The best programs provide a 
quick and inexpensive way to 
guard against most common but 
destructive viruses. 

■ DISLIKES 

The lack of frequent updates for 
new strains of computer viruses, 

■ RECOMMENDATIONS 

For PCs, we like the shareware 
Viruscan series from McAfee 
Associates. For the Mac, we like 
Disinfectant 2.4 by John Norstod. 
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SAFER DATA 


SECURITY PROGRAM FEATURES 


Table 1: The best security programs restrict access to files, directories, floppy disk drives, and external ports, as well as 
providing extensive audit trails — yes ; O — no; N/A — not applicable). 


PC PROGRAMS 



Access II 

OnGuard 

PC/DACS 

PC 

Watchman 

Protec 

Security 

Guardian 

Watchdog 

AME 

Price 

$165 

$295 

$249 

$195 

$295 

$250 

$295 

$279 

RAM used (mim/max.) 

10/68 KB 

20 KB 

(single user) 
8/39 KB 

(one site) 

12 KB 

54 KB 

5 KB 

17/58 KB 

164 KB 

Number of users 

16 

24 

Unlimited 

Unlimited 

52 

Unlimited 

Unlimited 

Unlimited 

Boot protection 

• 

• 

• 

• 

• 

• 

• 

• 

Time-out 

Log-out 

• 

• 

• 

• 

# 

• 

• 

• 

Screen save 

• 

O 

• 

• 

• 

• 

• 

O 

Continue processing 

• 

O 

• 


O 

• 

• 

• 

Restrict 

□i rectories/folders 

• 

• 

• 

• 

• 

# 

• 

• 

Files 

• 

• 

• 

O 

0 

• 

Option 

• 

Serial ports 

• 

0 

• 

• 

0 

O 

• 

• 

Printer access 

• 

o 

• 

• 

o 

O 

• 

# 

Floppy disk drives (R/W) 

• 

• 

• 

* 

O 

• 

• 

• 

Network drives 

• 

o 

• 

• 

0 

o 

O 

0 

Encryption 

Proprietary 

Option 

Option 

• 

• 

• 

• 

• 

• 

DES 

Option 

Option 

• 

• 

• 

• 

• 

• 

Automatic 

Option 

O 

• 

0 

• 

• 

• 

• 

Menulng interface 

• 

O 

• 

• 

• 

m 

• 

• 

Transparent DOB Interface 

• 

• 

• 

• 

• 

m 

• 

N/A 

User log-in scripts 

O 

• 

• 

• 

o 

m 

• 

• 

Hide restricted directories 

• 

O 

• 

o 

o 

• 

• 

• 

Works with Windows 3*0 

• 

o 

• 

o 

• 

• 

• 

N/A 

Audit trail 

Invalid Jog-in attempts 

• 

• 

• 

0 

• 

• 

« 

• 

Program usage 

• 

• 

• 

• 

• 

• 

• 

• 

Track time on system 

• 

• 

• 

• 

• 

• 

• 

• 


' All four Kent Marsh produces are designed la work lagether ss a single security system 2 y es w r>en used wfth OulekLock. 3 Vas when used with NightWatcfo 



SOFTWARE SECURITY PROGRAMS: 
Batten Down the Data Latches 


sensitive files. In this Solutions Focus, 
we look at three components of a data-se- 
curity strategy, each of which operates as 
a supplement to standard procedures 
;uch as regular data backups. 

First, we examine software security 
systems for PCs and Macintoshes. These 
programs provide a front-line defense 
against unauthorized access by restrict¬ 
ing individual users from specific files. 
Although software solutions offer only 
very basic security and thus are not for 
everyone, many companies will find 
such programs the most economical and 
easiest security systems to install. 

Second, we evaluate antivirus prod¬ 
ucts for PCs and Macs. Although the 
threat of viruses may outstrip actual inch 
dences, prudent computing in the 1990s 
demands a simple but effective barrier to 
destructive programs. 

Third, we look at disk-mirroring prod¬ 
ucts for PCs, Macs, and Unix, present¬ 
ing a subset of redundant-storage tech¬ 
niques that keep disk drive failures from 
bringing companies to a standstill. 


T he best DOS and Mac security prod¬ 
ucts can help keep data from falling 
into the wrong hands or, more like¬ 
ly, from passing before curious eyes. In 
addition, security packages can provide 
you with outstanding control over your 
computer resources. Look for programs 
that let you selectively restrict access to 
files, directories, floppy disk drives, and 
even external ports. You should also be 
able to track program usage with exten¬ 
sive audit logging and prevent software 
piracy by making floppy disk drives 
read-only. In general, security software 
gives you a good idea of how your com¬ 
puter resources are being used. 

The BYTE Lab looked at 12 software- 
only security programs for Macs and 
PCs (see table I). Except for the most de¬ 
manding security requirements, soft¬ 
ware products are sufficient. Many hard¬ 
ware products offer a higher level of 


control, but they are more expensive and 
are not a practical solution for large in¬ 
stallations. Also, software-only solu¬ 
tions provided an acceptable level of se¬ 
curity for many BYTE readers: Only 7*4 
percent blamed sabotage as the cause for 
lost data, while only 5,7 percent were 
victims of data theft. Software packages 
can deliver a significant layer of protec¬ 
tion even if they cannot deter advanced 
hackers. 

Security programs can make the hard 
disk drive “inaccessible” on a boot from 
a floppy disk (this is called boot protec¬ 
tion). Nevertheless, an experienced pro¬ 
grammer is still able to see the disk drive 
as a physical device and look at raw disk 
sectors. 

LANs amplify security problems. Be¬ 
cause most LANs send packets around 
from station to station, a data thief need 
only install a program to intercept the 
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packets. Data encryption can solve this 
problem* Encryption is simply a means 
of encoding data so that it is unreadable. 
The recipient of the data must have a sim¬ 
ilar program to decrypt the data on the 
other end. Regard any unencrypted data 
sent over a LAN as fair game for thieves 
or the overly curious* 

To deter the advanced intruder, we 
suggest a program of data encryption. If 
you intend to subvert even the most savvy 
intruders, we cannot recommend simple 
access control by software* In addition to 
a program of encryption, a hardware so¬ 
lution may help to meet your rigid securi¬ 
ty requirements. For most security 
needs, the products reviewed here will 
do the job* 

In developing test scenarios for the se¬ 
curity products, we did not expect any of 
these software solutions to be unbreak¬ 
able. We sought only to ensure that they 
could not be bypassed by readily avail¬ 
able tools. All these products successful¬ 
ly withstood the scrutiny of disk utilities 
such as the Norton Utilities and Mace 


Emergency Room* We also tried other 
obvious avenues, such as booting from a 
floppy disk and breaking out of the nor¬ 
mal boot-up routine* In other words, we 
made sure that breaking the security ca¬ 
pabilities of our test programs would not 
be a trivial matter. 

We also wanted to see how well these 
products could protect your organization 
against willful destruction of data. We 
came to a clear conclusion: They can’t* If 
intruders are bent solely on destruction, 
without concern for recovering any us¬ 
able data, they can succeed with little 
difficulty. In this case, no software ac¬ 
cess-control product that we reviewed 
can protect you* For the most part, we 
just performed a low-level format to 
erase a protected drive. 

PC Solutions 

Rather than go through the tedious step- 
by-step, directory-by-directory approach 
to administration that is taken by some 
security programs. Access II from Ki¬ 
netic Software allows you to select multi¬ 


ple directories in one easy operation. In 
fact, the interface takes this tack for most 
administrative chores. When you set up 
an application, you can immediately 
select every user who should have access 
to it. It works the same with access 
rights. You simply fill in a table, giving 
all your users access rights in one easy 
step* Access options include floppy disk 
drives, serial and printer ports, and the 
system timer* 

Access II also supports a Directory 
Assistance feature. When you’re setting 
up directories, pressing a function key 
will call up all the directories on the 
disk, allowing you to pick and choose 
with simple cursor movements. In this 
way, you select as many directories as 
you need at one time. 

Setting up an organized menu struc¬ 
ture is also a simple task, or you can 
grant direct access to the DOS command 
line. All directory and resource restric¬ 
tions will remain in force* 

Access II takes up a good chunk of 
RAM (68 kilobytes), but you can select 
an option to decrease this to 10 KB. Ki¬ 
netic also offers a hardware complement 
to Access II* If you anticipate heavy ad¬ 
ministration needs, Access II can make 
that job much easier* 

We ran into serious problems when 
working with OnGuard from United 
Software Security. The company insist¬ 
ed that some of the problems could not be 
occurring on the system* However, after 
many re installations and reconfigura¬ 
tions, we could not resolve the problems 
we encountered. 

For instance, when we enabled boot 
protection, the floppy disk drive didn’t 
work correctly. In fact, simply running 
a DIR command made the system hang. 
The program did not work properly with 
Windows* It successfully kept us out of 
protected directories, but then the entire 
system locked up. 

Some security loopholes also caused 
us concern. We were able to TYPE files 
that had no rights assigned to them, and 
we could even change protected files. 
For example, we could not delete or edit 
the AUTOEXEC.BAT file when it was 
protected* However, we could copy the 
file into an unprotected directory, edit 
the file there, and then copy it back to the 
root. The program does have some nice 
touches, but its operation is too flaky. 
We cannot recommend it* 

The PC/DACS system from Pyramid 
Development offers a decided enter¬ 
prise-wide solution. It’s clear from the 
organization of the program that setup 
and administration are geared toward 
large installations and multiple users. 

continued 
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Screen 1: 

PC ZD ACS follows 
a clear and 
consistent user 
interface. When 
adding new users , 
you can establish 
resource privileges 
and set up 
directory rights in 
one smooth 
operation . 


One feature, called “deploy,” lets you 
set up a system configuration and then 
install preconfigured users across a 
LAN. The software, by its very struc¬ 
ture, promotes a complete program of se- 
curity consciousness. 

Setting up a configuration is easy (see 
screen 1), The program gives you a com¬ 
plete listing of directories (including sub¬ 
directories), You can select a directory 
with simple cursor key movements. Once 
you have highlighted the chosen direc¬ 
tory, you can designate the entire direc¬ 
tory for protection or select individual 
files. Next, you’re given a selection of 
access rights to enable as required. The 
whole process proceeds simply and logi¬ 
cally* 

PC/DACS also supports a range of 
wild cards for more flexibility. For ex¬ 
ample, C:\*.* matches only files in the 
root directory, while C:\ = includes all 
directories under the root. The same 
scheme will work with extensions 
(C:\*.COM protects only COM files in 
the root, while C:\ = .COM protects all 
COM files on the C drive). 

Pyramid also provides a network solu¬ 
tion with NET/DACS, A special win¬ 
dows module supports Windows 3,0 op¬ 
eration. From Windows or from DOS, 
users will simply not see any restricted 
files or directories* You can also specify 
encryption areas for automatic encryp¬ 
tion of files* 

PC Watchman from Harcom Security 
Systems works differently from many of 
the other programs reviewed here* In¬ 
stead of specifically protecting files and 
directories, PC Watchman grants access 
to selected tasks. Even after you grasp 
this philosophy, the program is difficult 
to use. 

Each user must be assigned to a group, 
and each group has a set of tasks assigned 
to it. This causes some annoying limita¬ 


tions. Assume you have a group called 
“accounting” with a set of users assigned 
to it. Suppose that you have one user who 
needs all the tasks assigned to “account¬ 
ing” plus an extra task that you don't 
want the other accounting members to 
have. PC Watchman can do this, but the 
procedure is complicated. 

Because you must assign a user ac¬ 
count to one (and only one) group, the 
only way to give a single user access to 
multiple groups is to set up a new account 
each time. If a user needs access to a va¬ 
riety of groups, that user must remember 
passwords for every group. We did not 
object to the task philosophy so much, 
but we disliked PC Watchman's imple¬ 
mentation of it. 

Protec from Sophco lets you control 
directory access, but its main strength is 
controlling specific programs. You can 
set up applications and, unlike with PC 
Watchman, easily assign the applications 
to users* By configuring data directories 
separately from the program directory, 
you can force applications to store data 
files in custom directories. 

You enable many of Protec's features 
through independent programs. This 
makes the program somewhat difficult to 
use. For example, to set up applications 
for all users to execute, you must run the 
NOEXEC program and set up an IN¬ 
CLUDE list. You would then administer 
a command line such as -fc: \lotus\ 
123*com ~r -d i@c:\user\,menu\ 
include.txt. Protec would be more in¬ 
viting if this kind of operation were in¬ 
cluded in the standard interface. There is 
a nice file management utility for en¬ 
crypting files. 

Some serious limitations prevent us 
from recommending the software. With 
Protec running, we were unable to load 
all the necessary files for network ac¬ 
cess, Also, the program offers no access 


protection for floppy disk drives, exter¬ 
nal ports, or individual files. Other 
products that we reviewed provide more 
features and a smoother interface* 

Security Guardian from Command 
Software Systems is a powerful and flex¬ 
ible program for data security and con¬ 
trol. Unfortunately, the very features 
that make it so powerful and flexible also 
make it difficult to learn. For each user, 
you can start off with all directories 
locked and then selectively enable them, 
or you can start with all the files enabled 
and then selectively lock individual ones. 
You can set up a directory table for the 
system or for individual users and switch 
back and forth among the configura¬ 
tions* Perhaps you can see the problem: 
Because there are so many different ways 
to set up the system, the process can 
quickly get confusing* 

Menus are easy to establish, and by re¬ 
stricting access to DOS, you can make 
these menus the primary interface. This 
enhances control and ease of use. Other 
system controls prevent a secondary pro¬ 
gram from accessing DOS, disable Con¬ 
trol-Break and Control-C, prevent writ¬ 
ing to the hard disk, and allow complete 
read/write control over the floppy disk 
drive. You cannot use Security Guardian 
to restrict the use of printer or communi¬ 
cations ports. 

Security Guardian can also keep ex¬ 
tensive logs* Besides the usual tracking 
of resource use, the program will record 
inactive time to show how long the sys¬ 
tem remains unused. This comes in 
handy when you want to determine PC 
utilization. Security Guardian consumes 
a scant 5 KB of RAM and is a solid prod¬ 
uct with outstanding flexibility. 

Watchdog from Fischer International 
Systems has a strong, well-deserved rep¬ 
utation for security. If your principal 
concern is safeguarding sensitive data, 
Watchdog is a top choice* In addition to 
an impressive software approach, Watch¬ 
dog supports a hardware option for those 
workstations requiring stronger access 
control. 

However, we weren't entirely happy 
with the Watchdog interface. You must 
first add directories to the system table. 
Once a directory is added, you then give 
users specific rights to it. Adding all 
these directories is tedious, especially 
since you can't call up a listing of current 
directories on your hard disk. 

Watchdog grants direct access to the 
DOS command prompt, and, if you pre¬ 
fer menus, it has an excellent menu build¬ 
er* With Watchdog's global libraries, 
you can give ail users access to files in a 
directory while still protecting those 
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files from unauthorized changes. Trans- 
parent data encryption is another big win 
on the security from* 

Watchdog offers impressive resource 
control, including restrictions on printer 
and communications ports. Establishing 
these restrictions is a breeze. Watchdog 
worked well with Windows 3*0. 

Mac Solutions 

AME (Access Managed Environment) 
from Casady & Greene is the most com¬ 
plete of the Mac software packages in 
this review. Besides protecting your hard 
disk files, it takes control of serial ports 
and printers as well as the floppy disk 
drive. Another nice feature is AME's 
“Trusted Software” list. The adminis¬ 
trator can specify that certain applica¬ 
tions on the hard disk are safe for the gen¬ 
eral user base to access. Running any 
other application from either the hard 
disk or a floppy disk will bring about a 
security violation. Violations cause the 
activation of an alert box and/or an audio 
alert* If you activate all the port and file 
security, you can sleep better at night, 
knowing your data is secure* 

Even with all these features, we sim¬ 
ply can't recommend AME, All security 
software has to interface with the Mac 
operating system at a fairly low level. 
Most of the software packages manage to 
tell you about security violations in a po¬ 
lite, controlled manner. AME, on the 
other hand, brings up a dialog box and 
then returns an error to the operating sys¬ 
tem. The Mac dutifully displays a mes¬ 
sage along the lines of “Unable to. * * 
(source disk was modified during copy)" 
and then aborts the operation. A simple 
click in the wrong spot shouldn't trigger 
such horrific alerts. 

Even worse is the sequence that occurs 
if you boot an AME-protected Mac from 
a floppy disk* The Mac reports that your 
hard disk has to be formatted. If you tell 
it to proceed, the dialog boxes suggest 
that it's actually formatting the drive. 
Again, other packages handle errors 
much better* AME may be excellent at 
protecting data, but the error displays are 
enough to scare even the most knowl¬ 
edgeable Mac user. 

DiskLock 2*0 from Fifth Generation 
Systems (the Suitcase II people) is a sim¬ 
ple utility that prevents anyone else from 
booting your Mac or accessing your 
files. When you boot the machine, a dia¬ 
log box asks for the password* If you 
don't know it, the machine won't boot. 
You can also opt to use the FolderLock 
feature to encrypt entire folders. Even if 
you choose to let someone else use your 
Mac, you can still restrict access to spe- 
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cific folders. The FileProtect feature 
uses your choice of three security levels: 
FastLock (simple but speedy), Quick- 
Crypt (somewhat slower), and DES (slow 
but secure). 

If you leave the machine idle for a pre¬ 
scribed amount of time, a screen saver 
kicks in and locks the machine. When 
you return, you simply reenter your pass¬ 
word to start working again. You can opt 
to have DiskLock automatically relock 
any FolderLocked folders before it 
blanks the screen* 

DiskLock is simple yet effective pro¬ 
tection for a Mac that is primarily used 
by one person. It should prove to be more 
than enough for many people's security 
needs. 

Empower II from Magna gives you 
boot protection, file and folder protec¬ 
tion (a la AppleShare; see FileGuard, 
below), and controlled access to the flop¬ 
py disk drives. It won’t do anything to 
protect your serial ports or printers. 

The system administrator creates the 
users and groups and sets up specific ac¬ 
cess rights (see screen 2)* Each folder re¬ 
ceives Owner, Group, and Everyone 
rights, just as with FileGuard* If you 
walk away from the Mac, the screen sav¬ 
er blanks the screen and waits for a pass¬ 
word. Data encryption is optional, and so 
is a complete audit trail of file access, 
user log-ins, and security violations. 

Empower II's operation is transpar¬ 
ent, and security violations are handled 
without making you feel like a criminal* 
Empower II is one of those rare products 
that do exactly what they advertise with¬ 
out any surprises* 

FileGuard from ASD Software uses an 
interface familiar to anyone who’s ever 
used an AppleShare file server. Each 
folder allows different access levels to 
the folder's owner, a specific group, or 


everyone. For each of the three user cate¬ 
gories, you specify whether a user can 
make changes (including deleting files), 
see the files (read and execute rights), or 
simply see any contained folders. The 
FileGuard administrator creates all the 
users, assigns them to groups, and grants 
access to public folders and applications. 
If you like, FileGuard will encrypt se¬ 
lected documents to make them harder 
for other users to access* If you choose 
the automatic encryption feature, File- 
Guard will bring up a dialog box and ask 
for a password whenever you save a file. 
After you leave your application, any 
“automatic” files will be reencrypted by 
the program. 

One especially nifty feature is the 
automatic time-out on applications* The 
administrator can decide that a parties 
lar application can be accessed only a set 
number of times or run for a preset peri¬ 
od of time. After that many executions or 
that time period, you are alerted with a 
dialog box and the application is termi¬ 
nated. 

The software protects files only on 
your hard disk—i f you want to prevent 
people from inserting floppy disks in 
your machine or accessing your serial 
ports from communications software, 
you will have to look elsewhere. Another 
potential security leak is that you can't 
restrict the format of the passwords (they 
are always greater than three characters, 
and any combination of letters is per¬ 
mitted). 

Kent Marsh has a modular solution to 
Mac system security* To keep other peo¬ 
ple from starting up your Mac, you use 
NightWatch. This product simply modi¬ 
fies your hard disk drive so that if you 
boot from a floppy disk, the hard disk 
won't mount. When you are ready to 
shut the machine off, a shutdown utility 
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relocks the hard disk drive to secure it* 
To reboot the machine, you need a User 
Disk, which contains a database of users 
and passwords. You boot from this spe¬ 
cial floppy disk and identify yourself by 
name. If you enter a correct password, 
the hard disk drive is unprotected and 
your Mac reboots. This approach is 
kludgy, but it works. 

Another module is QuickLock—a se¬ 
curity screen saver. If you leave the ma¬ 
chine unattended, the screen goes blank* 
You have to enter a password to awaken 
it. If you don’t know the password, the 
machine will shut down. If you're also 
running NightWatch, QuickLock will 
automatically execute NightWatch’s 
shutdown facility* 

Unfortunately, this procedure has a 
serious bug* Before NightWatch will re¬ 
protect your disk, it brings up a screen 
and gives you the opportunity to cancel. 
Let's say you don't know the machine’s 
password* The machine will try to shut 
down and activate the NightWatch 
screen. You simply click on Cancel, and 
you’re back at the Finder. Actually, it’s 
worse than that* During testing, this se~ 
quence repeatedly destroyed the System 


and Finder, causing the screen fonts to 
disappear* 

The last two pieces of Kent Marsh’s 
security solution are MacSafe II and 
FoiderBoIt. MacSafe is an application 
that lets you create a “safe” in which to 
store specially encrypted files. Anyone 
can see the safe, but no one except you 
can use or delete it. FoiderBoIt is a file 
access-control package similar to Disk- 
Lock’s FolderLock. The modular ap¬ 
proach is a good idea, but the pieces sim¬ 
ply don’t work well together. FoiderBoIt 
is worth a look, as is QuickLock. We 
didn’t like NightWatch’s key disk imple¬ 
mentation, and it was dangerous to have 
NightWatch and QuickLock working 
together. 

Building Your Data Fortress 

No piece of software alone will solve 
your microcomputer security needs. But 
for establishing a complete program of 
resource control for your corporation’s 
data, you won’t find a better platform 
than PC/DACS* No other system pro¬ 
vides such a complete solution for pro¬ 
gram control. PC/DACS emphasizes an 
overall approach for numerous installa¬ 


tions, as reflected in the “deploy” fea¬ 
ture as well as in the design and philoso¬ 
phy of the software as a whole. 

PC/DACS is flexible enough to meet 
the needs of a wide range of users . It also 
does an excellent job of staying out of 
your way as you work* Novice users will 
see only those resources pertaining to 
them* More advanced users can com¬ 
mand impressive levels of control. And 
the whole security mechanism is tied 
into a consistent backbone of user man¬ 
agement, resource control, and audit log“ 
ging. With PC/DACS as a guide, you’ll 
find it easier to build a total security 
solution. 

Depending on how you use your Mac¬ 
intosh, either DiskLock or Empower II 
should do the trick. Neither one has the 
company wide support of PC/DACS, but 
both do the job. DiskLock is our choice 
for a single-user machine, and we’d pick 
Empower II for any machine with multi¬ 
ple users who aren’t concerned about I/O 
access control* If you need better control 
than Empower II provides, your only 
choice is AME; if you go with this pro¬ 
gram, be prepared for lots of panicky 
phone calls from your users. 

continued 
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Just When The Competition 
Thought It Was Catching Up. 



Defining the Next Standard for Storage. 

Storage Dimensions’ Series 1300. More speed, 
more capacity and more reliability than any storage 
systems you've ever used. 

At the heart of every Series 1300 model is a 
drive mechanism with remarkable specifica¬ 
tions. 11.5 ms average seek time and 5400 RPM 
spindle motor to dramatically improve access to 
your data. 1.3 gigabytes formatted capacity. And 
MTBF ratings that can be measured in decades. 

But it takes more than just numbers to set a 
new standard. 

Mainframe Capacity and Performance. 

It's what you do with the numbers that counts. 

Our Series 1300 has transformed them into storage 
solutions with unparalleled performance and reliability. 
We applied our fully integrated, systems engineering 


approach to the design. We added our advanced 16- 
and 32-bit bus master adapters. And we incorporated 
the latest performance innovations in our device drivers 
to nearly double the work your system can do. 

Our Series 1300 is available today for 
NetWare,® OS/2,™ UNIX® and Macintosh.® in 
subsystem capacities from 1.3 to 5.2 gigabytes. 
To build systems to over 36 gigabytes. Now 
those are numbers — mainframe level numbers 
—your systems can really put to work. 

Stay Ahead of the Pack. 

Gutting edge technology. Innovative design. Compre¬ 
hensive systems focus. Three reasons our Series 1300 is 
the latest example of how the Number One company in 
network and desktop storage stays in front. Call toll free 
( 800 ) 765 - 7895 . Storage Dimensions, 2145 Hamilton 
Avenue, San Jose. CA 95125. 
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ff VIRUS PROTECTION: 

Strong Medicine for a Fast Cure 


T he surge in computer communica¬ 
tions has spawned a great deal of 
confusion and fear about computer 
viruses. BBSes are awash with talk— 
some based on fact, some on myth—of vi¬ 
ruses and the damage they cause. The 
following is a rational look at viruses and 
the latest antivirus software for PCs and 
Macs (also see the text box “Preventing 
Virus Infections” below). 

First things first: A computer virus is 
a program that can alter, without your 
knowledge, the way your computer oper¬ 
ates or modify the programs and data 
files stored on your computer. The virus 
copies itself onto other executable pro¬ 
grams by adding to or overwriting the 
existing program code and thereby dam¬ 
aging the program. Whenever you run an 
infected program, the virus code is exe¬ 
cuted first. The virus then goes on to in¬ 
fect other programs. Some viruses oper¬ 
ate as TSR programs and can hide in 
RAM. 

Antivirus programs detect, identify, 
and remove the intruders. Typical anti¬ 
virus programs will scan RAM and hard 
and floppy disks for infections. These 
programs can identify the virus infect¬ 
ing the system and tell whether the virus 
resides in memory, the boot sector, the 
partition table, or a file. You can then de¬ 
lete the infected file or disk sector, or 
you can repair the file by deleting only 
the virus program code. 

An antivirus program searches the 
system for program-code sequences or 
patterns that are unique to each computer 
virus and then reports their presence. 
This method works for viruses that the 
antivirus program recognizes. Many 
programs let you enter the identifying 
characteristics of a new virus into a data 
file to help you cope with newer strains. 

Many of the antivirus packages pro¬ 
vide for system protection and immuni¬ 
zation. A TSR antivirus program will 
constantly monitor your system looking 
for virus activity. Some antivirus pro¬ 
grams will log all the program files on 
your hard disk and calculate a cyclic re¬ 
dundancy check (CRC) on each file. The 
original checksum of the file is then 
compared to the current checksum for 
discrepancies and possible infections. 

In this roundup we chose 10 PC and 
four Mac products (see table 2). We 
limited our tests to software solutions be¬ 
cause of the effectiveness, ease of instal¬ 
lation, and economy of these programs 
compared to hardware solutions. 


Isolation Test 

To test the packages, we set up a PC and a 
Mac in an isolation area in the BYTE 
Lab. On the PC side, we ran tests using 
eight of the most pervasive and destruc¬ 
tive viruses in circulation (see table 2). 
All the programs identified and con¬ 
trolled most of the viruses. A couple of 
the programs, such as Viruscan on the 
PC and Disinfectant 2.4 on the Mac, 
caught all our test viruses. This is a 
function primarily of how often the soft¬ 
ware is updated. New viruses appear 
every day. When choosing an antivirus 
program, find out how often updates are 
issued and how easily you can receive 
them. For most people, downloading up¬ 
dates from a BBS is the quickest way to 
stay ahead of evolving viruses. 

DOS Protection 

Among the 10 PC-based antivirus pack¬ 
ages we tested, Dr, Solomon’s Anti- 


Preventing 
Virus Infections 

T here are no known ways to 
make a general computing sys¬ 
tem completely immune from 
virus attacks, but the following 
practices can help you decrease the 
risks. 

* Avoid using programs whose 
origin is unknown, 

* Don’t allow others to run their 
programs on your computer. 

• Use only shrink-wrapped software 
packages and check them for 
viruses. 

* Make regular antivirus checks of 
all your files. 

* Back up your hard disk and store 
the backup in a safe place. 

* Make backup copies of all your 
program and data files so that you 
can easily replace infected files. 

* Beware of all programs 
downloaded from BBSes, or use 
only BBSes where aU software is 
checked before it is posted (e.g,, 
BIX). 


Virus Toolkit from Ontrack Computer 
Systems, Virex PC from Microcom, Vi- 
rusCure from International Microcom¬ 
puter Software, Viruscan from McAfee 
Associates, and Vi-Spy from RG Soft¬ 
ware Systems identified all our test vi¬ 
ruses, These five also represent the high 
and low in prices, ranging from $279.95 
for Dr. Solomon to $35 for all the mod¬ 
ules in the shareware version of Viru¬ 
scan. 

Dr. Solomon’s Anti-Virus Toolkit’s 
menu-based front end integrates several 
programs to scan a disk for a virus, 
check for viruses on system boot-up, pre¬ 
vent a particular virus from infecting 
your disk, remove boot sector and parti¬ 
tion sector viruses, and view a hard or 
floppy disk sector or view a file. The 
documentation details virus types and 
ways to remove them. 

Virex PC is a two-part package. The 
first program scans RAM and your flop¬ 
py disk looking for a virus. The scanner 
can also remove a virus and restore a file. 
The other half is a TSR monitor pro¬ 
gram. You register all the programs you 
normally use with this TSR to grant them 
access to your hard disk. 

The Virex program also calculates a 
CRC checksum to create a signature for 
the registered programs. These check¬ 
sums are stored in a data file. The Virex 
TSR wilt alert you if an attempt is made 
to format your hard disk, if any attempt 
is made to write to the hard disk, if any 
program attempts to terminate and stay 
resident, if an unregistered program is 
run, or if a registered program’s check¬ 
sum is modified, and it will alert you if 
any user-specified operations are at¬ 
tempted. 

You can use VirusCure as a stand¬ 
alone virus scanner, or you can install it 
to run automatically on boot-up. The in¬ 
stallation program initially scans your 
hard or floppy disks for viruses. You 
have the option to remove a virus from an 
infected file and repair the file. Virus- 
Cure also creates CRC checksum signa¬ 
ture files for all the files in your system. 
The program alerts you if any changes 
are made to the boot sector, partition 
table, DOS, or other critical system files. 
You can repair the boot sector and parti¬ 
tion table using a reconstruct option. 
VirusCure also features two TSRs that 
constantly monitor your system and 
check for viruses every time you boot up. 
VirusCure is based on (he highly re¬ 
garded McAfee software. 

The Viruscan series of shareware pro¬ 
grams from McAfee Associates includes 
a virus disinfection program, a scanning 
program, and an automatic log and file 
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Death 

Taxes 

Software Piracy 



We can save you from one of them. 


S orry. Death we can’t do anything about. As for 
taxes, when you use our product you’ll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 

Our products can be used in the MS-DOS, 

OS/2 and Macintosh environments. 

Build Your Own Custom Protection 
Environment 


Use our patented “dual- 
locking” ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-once or multi pie-write 
locking codes, and encryp¬ 
tion shells. Then add your 



Software Security 

mr 


1011 High Ridge Road 
Stamford, CT 06905 
203-329-8870 


own programming creativity to build a protection envi¬ 
ronment best suited to your product. 

Users attach the device to their parallel port, and 
programs won’t run without it. Back-up copies, hard 
disk and LAN operation are not interfered with. 


Your Intellectual Property Belongs To 
You 

And if you don’t protect it, who will? Our 
products offer the most equitable way to 
protect your interests with¬ 
out sacrificing the rights of 
your customers. Call us 
today for information and 
demonstration units. 


Fax 203-329-7428 
BBS 203-329-7253 
AppleLink 11 " D2379 


1-800-333-0407 ext. 102 

AUSTRALIA 619 316 2873 • EUROPE 44 932 821 230 • FINLAND 358 0 505 33 55 
ITALY 39 2 21 30 450 • NETHERLANDS 31 34 026 77 77 • NORWAY 47 2 44 88 55 
SWITZERLAND 41 1341 9550 • UK 44 784 430 060 • USSR 71 70 50 


Macintosh is a trade mark of Apple Computer Inc., 
Activator. Mactivator arc trade marks of Software 
Security. Inc. illustration: detail from 
Michelangelo s Last Judgement 
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ANTIVIRUS ARSENALS 


Table 2: The test results show that some antivirus programs couldn 7 recognize the Jocker virus (• = yes; O = no). 


PC PROGRAMS 

Price 

Updates 



Viruses detected and removed 






1701 

1704 

Izrael 

Musician 

Vienna 

W13^A 

W13_B 

Jocker 

Central Point Anti-Virus 

SI 29 

BBS/quarterly 

• 

• 

• 

• 

• 

• 

• 

O 

Certus2.1 

$189 

BBS 

• 

• 

• 

• 

• 

• 

• 

O 

Data Physician 

$49 

BBS 

• 

• 

• 

• 

• 

• 

• 

o 

Dr. Solomon’s Anti- 
Virus Toolkit 

$279.95 

Quarterly 

• 

• 

• 

• 

• 

• 

• 

• 

Norton Anti- 
Virus 1.0 

$129.95 

BBS 

• 

• 

• 

• 

• 

• 

• 

o 

Virex PC 

$129.95 

Quarterly 

• 

• 

• 

• 

• 

• 

• 

• 

VirusCure 

$99.95 

BBS 

• 

• 

• 

• 

• 

• 

• 

• 

ViruSafe 

$80 

$60/quarterly 

• 

• 

• 

• 

• 

• 

• 

o 

Vi-Spy 

$250 

Quarterly 

• 

• 

• 

• 

• 

• 

• 

• 

Viruscan 

$15-$35 

BBS 

• 

• 

• 

• 

• 

• 

• 

• 

MAC PROGRAMS 



Modm 

WDEF 

nVIR 






Disinfectant 2.4 
Symantec AntiVirus for 

Free 

BBS 

• 

• 

• 






the Macintosh 

$99.95 

BBS 

• 

• 

• 






Virex 

$99.95 

$75/year 

• 

• 

• 






VirusDetective/ 

Shareware 










VirusBlockade 

BBS 

• 

• 

O 








Screen 3: 

Disinfectant 2.4 
by John Norstad 
uses standard Mac 
pull-down menus 
and buttons to 
select the scanning 
and disinfection 
functions. 


check. The shareware programs are fre¬ 
quently updated to incorporate informa¬ 
tion about new viruses. You also can try 
the programs before you buy them. 

Vi-Spy is designed to run from a flop¬ 
py disk or be installed on your hard disk. 
The floppy disk version lets you check 
several computers. The hard disk version 
uses the Disk Watcher TSR to scan the 
RAM and your hard disk and monitor the 
system’s activity. If a virus is detected, 
Vi-Spy will display the filename, size, 
date and time, and the name of the virus. 
Vi-Spy then asks if you want the infected 
file wiped out. Vi-Spy scans the boot 
sector and partition tables and can repair 
those areas on the hard disk. 


Mac Protection 

Disinfectant 2.4 from John Norstad is a 
freeware program, widely available on 
many BBSes, that is frequently updated 
to incorporate information about new vi¬ 
ruses. You can run Disinfectant from a 
floppy disk or install it on your hard disk. 
Clicking on the No Viruses icon pops up 
a menu from which you select a scan of 
your hard and floppy disks, remove vi¬ 
ruses, and install a protection INIT to 
prevent a reinfection (see screen 3). On¬ 
line documentation is included. (Virus- 
Detective and VirusBlockade from Jef¬ 
frey S. Shulman are also freeware 
products available on BBSes.) 

Symantec AntiVirus for the Macin¬ 


tosh consists of two components: SAM 
Intercept and SAM Virus Clinic. SAM 
Intercept consists of an INIT and a cdev. 
The INIT alerts you to any activity on the 
system that might be a virus attempting 
to infect your files. SAM Virus Clinic is 
a stand-alone program for scanning 
files, folders, and hard disks for the pres¬ 
ence of known viruses. 

Virex from Microcom also consists of 
two components: the Virex INIT/cdev 
and the stand-alone Virex scanner. The 
Virex INIT examines floppy disks when¬ 
ever they are inserted into the disk drive 
and compares each file with its prere¬ 
corded checksum to look for changes. 
The Virex scanner lets you examine se¬ 
lected files and volumes and remove de¬ 
tected viruses. 

The Prescription 

For the PC, one of the best sets of pro¬ 
grams is the shareware Viruscan series. 
The programs caught all the test viruses, 
the price is reasonable, regular updates 
are available on many BBSes, and you 
can try the software before you buy. The 
highly regarded McAfee technology is 
also the basis for commercially available 
packages. 

For the Mac, Disinfectant 2.4 did 
equally well. It caught all the test virus¬ 
es, the price is right, and regular updates 
are available on BBSes. The screen dis¬ 
play is straightforward and easy to use, 
and on-line documentation is included. 

continued 
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Write better programs by doing less 

GUI_Master (Program Constructor for C++) now available for MS Windows and for OS/2 PM 

If you have to build sophisticated C++ applications for MS Windows or OS/2 PM you can considerably improve your 
programming throughput both in quantity and in quality by using GUl_Master. This set of tools lessens the burden of writing 
graphical user interface programs so that you, the developer, can focus on the application parts 


Generate the GUI parts 
With the Interface Builder you specify the 
properties of the visual objects of your program. 
The Interface Builder then generates the 
necessary source code, the resource 
specifications and the make file 

Reuse existing know-how 
The Class Tree with over 85 classes contains a 
wide range of GUI building blocks. Anything 
that could be accomplished through "normal" 
programming can be done if you use 
GUI_Master. It's just a lot easier 


Add functionality 

There are features you didn't use to include in 
your application because they were too 
complex or time-consuming to program. By using the standard 
GUI_Master classes you can now easily implement things like 
color dialogs, font dialogs and multiple level undo/redo facilities 

Stay in control 

With the Class Browser you can cross-reference, examine and edit 
all the code of your applications 


B B O p E3 ES 

Q l i&ai B S £3 ^3 C3 ESI D E 

E3 ^3 B E2 CS U 

n nn n n B B 

BOB __ B B _B 1“ 

B B E3 E3 B 

Q'Q ^3 E3l3^3E3 fi3 Bl {3 l^3E3 
BOB GS : E3 00 BO 

Q Q □□□□ OBBQ 


GUI_Master Interface Builder Unfilled 


FHe Edit Make 


Hii 



• Bag] 




M 


Prerequisites 

To use GUI_Master (Program Constructor for C++) you 
must have a C++2.X compiler and an SDK for the 
appropriate operating system 

Documentation 

Over 1200 pages of detailed, fully indexed class 
descriptions, method reference etc. are included 

Free code 

Seven functional example programs are supplied with 
code. They give you a head start in building your own 
Windows or PM programs 

Free support 

The first full year support is free for registered users 

Upgrade from CommonView or XVT 

Special discount available for current CommonView or 

XVT users. Write or fax for details 
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minX size 150 max X size 20 


Program View Help 


VApplication 
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char vVObJsct::0«tClossMnms 

This method returns the name of th 
Must be Implemented In every class 
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To order GUI_Master fax or mail this form to: 


Quantity 

I_l 


Version Compiler Unit price 

OS/2 PM □ Zortech 2.lx US $495.= 

□ Glockenspiel 2.x 

L_ i MS-Windows I Zortech 2.1x US $545.= 

□ Glockenspiel 2.x 

□ Borland C++ 

Courier delivery by DHL Worldwide Express P] US $ 50.= 

Delivery by airmail included (takes appr. 3 weeks) 

Total amount 


Amount 

I 


Vleermuis Software Research bv 
P.O. Box 2584 

3500 GN Utrecht Fax: Inti. +31 30 31 04 26 

The Netherlands Phone: Inti. +31 30 32 49 44 


Name L 


Company name 

Street !_ 

City i_ 

Country i_ 


j State L 


ZipL 


Pay by: certified cheque Ej _ 

credit card Q VISA D 


Mastercard 


Signature 


cardno. 


j Exp. date l 


Circle 255 on Inquiry Card. 
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O DISK MIRRORING: 

When Two Disks Are Better Than One 



DiskTwin (left), for Macs, and LDP Cache II (center) and Fast Cache 32 (right), 
both for PCs, offer effective hardware-based disk mirroring. 


A s large hard disk drives measure 
their capacities in gigabytes, back¬ 
ing up becomes an increasingly im¬ 
portant issue. On a single-user system, 
daily backups place as much as one day’s 
worth of work at risk should the disk 
crash at quitting time. But on a busy net¬ 
work, several people can each lose up to 
a day’s worth of work—a potentially ex¬ 
pensive and frustrating problem. 

As a solution, several companies in the 
microcomputer industry have borrowed a 
concept from the world of larger systems: 
RAID (for redundant arrays of inexpen¬ 
sive disks). For more about RAID, see 
“Strength (and Safety) in Numbers,” 
December 1990 BYTE. 

RAID is defined in five levels. At the 
simplest, the technique mirrors data to 
two drives. Mirroring systems are conve¬ 
nient because they require no action on 
the part of the user. Data backup is con¬ 
tinuous—once a failure occurs, the sys¬ 
tem can be up and running with little de¬ 
lay. And finally, as drive prices continue 
to fall, mirroring is becoming price com¬ 
petitive with removable media for some 
systems. 

Currently, several mirroring systems 
are available for PCs, Macs, and Unix 
platforms (see the text box “Affordable 
Mirroring for Unix” on page 232 for one 
example of Unix-based mirroring). Al¬ 
though not as powerful as full-blown 


RAID systems, these systems do provide 
an extra measure of real-time data secu¬ 
rity. We looked at a representative sam¬ 
ple of mirroring products for the PC and 
Mac platforms. As we discovered during 
our tests, the different implementations 
are better suited to particular systems or 
tasks. 

PC Mirroring Choices 

When using Immunity Plus from Unitrol 
Data Protection Systems, you must for¬ 
mat the disk drives with DOS FDISK or 
ONTRACK Disk Manager, and the oper¬ 
ating system must be DOS. This keeps 
you from running on servers such as Net¬ 
Ware, OS/2, or Unix, which use their 
own disk formats and drivers. 

The resynchronization (i.e., initializa¬ 
tion) took about half an hour on our sys¬ 
tem. Our first drive was one cylinder 
shorter than the second, which caused a 
mirroring problem (one partition could 
not be mirrored). It would be nice if the 
utility could mark small reserved areas 
on the primary partition to reduce the 
size of the partitions and allow mirroring 
of the entire drive. Of course, in a situa¬ 
tion like this, you could leave a tiny parti¬ 
tion at the end of the disk or swap the 
drives, but that is inconvenient. 

Immunity Plus was the only tested sys¬ 
tem that allowed partial mirroring. It is 
thus possible to mirror only critical data 


and increase the total space available on 
the drives. It also allows you to use 
drives of different sizes to their full ca¬ 
pacity. For example, you could mirror a 
40-megabyte drive to an 80-MB drive 
and use the remaining 40 MB on the 
larger drive for unprotected storage. 

We could not test a total drive failure 
because whenever we removed power 
from a drive, the drive controller quit 
working. Thus, the software never got a 
chance to “fix” the problem. We did dis¬ 
able mirroring, made changes to one of 
the drives, and attempted to reestablish 
mirroring. The software caught the dis¬ 
crepancy, flashed a warning message, 
and refused to enable the mirroring. A 
similar process is supposed to occur dur¬ 
ing a real failure. Note that it is impossi¬ 
ble to reboot if the primary drive fails, 
since mirroring is not enabled until the 
device driver has been loaded. 

LDP Cache II from Lomas Data Prod¬ 
ucts is register compatible with the West¬ 
ern Digital WD1003-WA. As a result, it 
can be used without special drivers (an 
important consideration for systems run¬ 
ning Unix, OS/2, or NetWare). How¬ 
ever, it can also run in an enhanced mode 
that improves performance when special 
drivers or the on-board ROM is used. 

The controller cannot implement par¬ 
allel reads. However, its 4 MB of RAM 
cache negates much of the need for such a 
feature. The cache can be enabled for 
write-through mode (the drive is updated 
immediately) or buffered mode (writes 
are delayed until the buffer is full or the 
drive is not busy). Because both drives 
write simultaneously, the write perfor¬ 
mance is the same as with a single drive. 

When we cut off power to the primary 
drive under OS/2, OS/2 system response 
went dead. The system would not boot 
from the second drive, although we were 
able to get up and running by removing 
the “dead” primary drive and restrap¬ 
ping the secondary as the primary. The 
system then responded normally (other 
than giving a warning message at boot 
time that a drive error had occurred). 

To get a better feel for the process, we 
tried the procedure again under DOS 
while running a disk search with Norton 
Utilities. When we removed power from 
the primary drive, the search continued, 
but at a greatly diminished pace (at the 
rate of one sector every few seconds, 
rather than many sectors per second). 

LDP Cache II continues operations on 
both drives until a write failure occurs. 
Thus, when a drive totally fails, the sys¬ 
tem may respond quite slowly as it first 
attempts to read the primary drive and 
then switches to the secondary drive on 
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Millennium two-slot horizontal docking bay and three removable hard drive modules 


Intpoducing a Screaming Fast, 52 to 535 Mb, Removable 
Hard Drive for Smarter Data Security and Protection 


jrnm New from Mega Drive Systems, the 

Millennium line of removable hard drives 
offers uncompromised computing power. 

In a small and mgged 3.5" SCSI hard disk format. 

Millennium offers access speeds of 9 ms, transfer 
rates of 16 MBits/sec., and 50 MB to a whopping 
3.75 GB of on-line data. Which makes it truly shine 
in networking and power hungry applications. 

What’s more, Mega Drive Systems’ Millennium is 
the ultimate answer to data security. Up to 500 MB 
and more of fast high security or sensitive data sits in 
the palm of your hand at the touch of a button, 




rop out a module out 

Ready to be locked in a secure room or safe. And ofits one-siot or two- 

J slot docking bay , and 

fully protected against willful or accidental data loss 



Mega Drive 
Systems 

Iomega 

Bernoulli 

Plus 

Passport 

Access Tm . IBest) 

9ms 

22ms 

2Bras 

Sustained Transfer Rate 

16Mb its/s 

8-12 MB its/s 

7MBils/s 

MTBF (Best) 

150K+ 

BOK 

60K 

Capacities Available 

52-S35Mb 

25-45Mb 

21-42Mb 

Maximum On-Line 

3,745Mb 

623Mb 

85Mb 

PC and PS/2 Compatible 

Yes 

Yes 

Yes 

Macintosh Compatible 

Yes 

Yes 

No 

Workstation Compatible 

Yes 

No 

No 


take it across the 
room, throw it in your 
briefcase, or pack it m 
an overnight pouch 


As for reliability, Millennium boasts rugged 
shock absorbers, a 150,000H MTBF, an airtight 
enclosure. And superior SCSI-2 architecture. 

Better yet, unlike the competition, 
all Millennium drives are fully inter¬ 
changeable. So that you can buy in full 
confidence today and grow tomorrow. 

Millennium supports all major 
PC and PS/2 brands, the Macintosh, and 
Workstations. And it’s compatible with Novell, DOS, 
I Windows, OS/2, Unix, Xenix and Mac applications. 
To find out more, contact: Mega Drive Systems, 
489 S. Robertson Blvd., Beverly Hills, CA 90211, 
Phone 213*556*1663 • Fax 213*556*1164, or 

Call Now 800-322-4744 


All your sensitive 
data is secured in 
a safe in seconds 


Paima pending on Millennium products. Mega Drive Systems, Millennium, 
Drive Systems, Inc Ati other brand and product names are ’ 


Mega 1 
Millennium line offers 
highest performance, 
multi-platform versa¬ 
tility, and a full range 
of capacities, for less 
money than other 
removable solutions 


are trademarks of Mega 
its and specifications 


subject to change without notice- © 1991 Mega Drive Systems, Inc., Beverly Hills, CA Phone (213) 3 56-1663. All rights- re sensed- 
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Affordable Mirroring for Unix 

Tom Yager 


ata protection through disk mir¬ 
roring isn’t new; most of the 
ideas now available for PCs and 
workstations have been used for 
years on minicomputers and main¬ 
frames. Powerful, expensive Unix file 
servers commonly have disk mirroring, 
as well as automatic backups and power 
protection, as part of their typical con¬ 
figuration. But most people moving into 
Unix today don’t have such deep pock¬ 
ets. Fortunately, there are solutions that 
can satisfy both your needs and your 
budget. As an example, I’ll describe 
one system that provides a well-rounded 
data-integrity solution. 

The Altos System 5000 is a 33-MHz 
486 EISA-based system that is tuned for 
file and compute serving. It is also built 
to run Unix exclusively. Altos has its 
own “private-label” version of SCO 
Unix System V (which is derived from 
AT&T System V release 3.2). Altos 
Unix 5.3.2, as it is called, includes sev¬ 
eral enhancements added by Altos with 
data protection in mind. 

At the heart of Altos’s failure protec¬ 
tion is support for multiple SCSI chan¬ 
nels. While mirroring multiple drives 
on the same SCSI host adapter is fair in¬ 
surance against drive failures, it can’t 
do much to guard against host adapter 
or cable failure. The System 5000 can 
support up to three independent SCSI 
channels, each handling up to seven de¬ 
vices. One channel resides on the sys¬ 
tem’s base I/O board, and the other two 
are part of the optional High Perfor¬ 
mance File Processor. 

Altos’s disk-mirroring capability is 
part of the standard operating-system 
software. Drives are mirrored by divi¬ 
sions (i.e., blocks of disk cylinders, 
similar to DOS partitions). An Altos 
utility, vdutil (virtual disk utility), 
presents a menu-driven interface to the 
mirroring system. Through vdutil, 
you can also stripe and span multiple 
drives, enhancing performance and ex¬ 
tending available contiguous storage. 

When mirroring is first applied, the 
source division can be one that already 
exists or a new division on a freshly for¬ 


matted hard disk drive. I’m glad this 
choice is available—you can forgo mir¬ 
roring at first and phase it in as your 
needs grow without reloading your data. 

Once you have enabled mirroring, the 
“from” and “to” divisions are com¬ 
bined into a single Unix virtual device. 
From then on, the mirrored divisions 
can be treated like any physical Unix de¬ 
vice. Since the mirroring is part of the 
operating system, no external utilities 
or background processes are needed to 
maintain the mirroring facility. 

All types of disk failures are trapped 
by the mirroring system. As long as it 
can respond (i.e., the system hasn’t 
crashed, and the SCSI and system buses 
haven’t frozen from a short or some 
such incident), the mirroring system re¬ 
ports the failure to the system console 
and shuts down I/O on the faulty drive 
of the mirrored pair. Applications using 
that drive, if they are actively involved 
in I/O, will receive an error during the 
change. The switch doesn’t take much 
time, so applications that are built to 
automatically retry failed I/O opera¬ 
tions will hiccup and then recover. 

I was a bit disappointed that the sys¬ 
tem doesn’t make the switch without ap¬ 
plications being aware of it, but an error 
notification is preferable to the passing 
of bad data. And only processes that are 
actively reading from or writing to the 
failed drive will be affected. 

Altos’s mirroring does carry measur¬ 
able overhead; after all, all data has to 
be written twice. The versatility of SCSI 
improves things considerably, though: 
Write operations are slowed by about 20 
percent, while reads are about 10 per¬ 
cent slower. Performance would have 
been better if I had mirrored between 
two controllers (they would operate 
asynchronously), but even these num¬ 
bers aren’t too frightening considering 
the level of protection offered and the 
solid performance of Altos’s file I/O. 

I tested the mirroring software by 
hooking up a pair of drives: a Plus De¬ 
velopment Impulse 3te-inch 168-mega¬ 
byte drive and a Micropolis 514-inch 
330-MB drive. I placed them on the 


System 5000’s internal SCSI channel 
following the system’s single internal 
drive and configured the new drives for 
168 MB of mirrored space. It took only 
about 10 minutes to get the drives fully 
on-line (they were already formatted). 

I invented a simple test that created a 
huge (16-MB) file and then read its con¬ 
tents repeatedly until interrupted or an 
error occurred. I tested the failure re¬ 
covery by pulling the power connector 
out of one of the drives while the read 
cycle was under way. Sure enough, the 
system spat out error messages until the 
threshold I had set was reached, and it 
then took the primary drive off-line and 
rerouted everything to the “to” side of 
the mirrored pair. My test program 
sensed an error at the time of the switch 
(the switch will not take place if the 
drive returns to service before the 
threshold is exceeded), but no bad data 
was passed, and the file was in precisely 
the same state following the switch as it 
was when the failure occurred. 

Once the system takes a drive off¬ 
line, it remains off until the system 
administrator returns it to service. In 
some cases, the primary drive can be re¬ 
activated after a cable is tightened (or, 
in my test, the power is returned), and 
users will experience no interruption of 
service. At some point, however, the 
data on the two drives will have to be 
reconciled. This involves a high-speed 
copy of the entire division between the 
drives. The vdutil program takes the 
mirrored pair off-line for this; I’d have 
preferred the option of an on-line re¬ 
store. Even so, Altos’s goal of minimal 
downtime is largely realized. And, 
more important, no data is lost. 

Disk mirroring is combined with on¬ 
line diagnostics and power-failure han¬ 
dling (with the optional UPS) to give the 
System 5000 a well-rounded data pro¬ 
tection solution. Altos’s solution is not 
the only one, but its transparency and 
affordability place it among the best. 


Tom Yager is a BYTE technical editor 
who manages the BYTE Unix Lab. He 
can be reached on BIX as “tyager. ” 
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each read failure* Of course, with a par¬ 
tial failure, such as a bad sector, the per¬ 
formance difference should be negligi¬ 
ble, and you retain the benefits of con¬ 
tinual backup for the remaining sectors. 

FastCache 32 from Corporate Systems 
Center represents something of a hybrid 
hardwaie/software approach. The mir¬ 
roring function is controlled by the 
BIOS, so it is actually software con¬ 
trolled* But, unlike Immunity Plus, it 
does not use space in RAM. Because 
writes are not cached and access is se¬ 
quential (writing first to one drive and 
then the next), mirrored writes are not as 
fast as with LDP Cache II. Nevertheless, 
writes outperformed our MFM-based 
system by a significant margin. Fast- 
Cache 32 is not register compatible with 
the WD1003-WA, so we could not use it 
with OS/2 (instead, we used IBM PC 
LAN L3). 

Like LDP Cache II, FastCache 32 has 
a 4-MB RAM cache and does not read 
from both drives. When we removed 


power from the primary drive, read time 
increased but was not nearly as slow as 
with LDP Cache II. Although the system 
continued to run, we could not gel it to 
reboot without restrapping the secondary 
drive as primary. On the other hand, you 
probably would not want to boot from 
only a secondary drive because of the 
performance disadvantage. 

The floppy disk drive always reported 
errors during our system’s power-on self 
test. However, the drive functioned nor¬ 
mally. Since we were using an IBM AT 
with an Inboard 386, the error might 
have stemmed from a timing problem* 

Mac Mirroring Choices 
For immediate and almost transparent 
disk backups, DiskTwin 2*0, a hardware 
plus software disk-duplexing system 
from Golden Triangle Computers, is the 
only solution available on the Macintosh. 
Unlike mirroring applications, which 
write to disks sequentially, first to the 
primary disk and then to the backup 


disk, DiskTwin writes to both simulta¬ 
neously, As a result, we noticed no deg¬ 
radation in the speed of disk operations 
when using DiskTwin. However, stop¬ 
watch in hand, we determined that most 
disk writes actually took about 4 percent 
longer with DiskTwin than without it. 

The hardware part of DiskTwin is a 
NuBus card. (The company recently also 
released an SE/30 version.) The software 
part of DiskTwin is a Control Panel de¬ 
vice (cdev). Once you install the card and 
the cdev, setting up the system is easy* If 
you have more than one disk drive, you 
can daisy-chain them. You then indicate, 
via the Control Panel, which disk or 
disks (connected to the Mac’s SCSI port) 
are to be primary and which (connected 
to the DiskTwin 1 s SCSI connector) are to 
be their twins, DiskTwin then “synchro¬ 
nizes” the paired disks, creating an exact 
duplicate of the primary disk on the twin. 
Synchronization took just over 3 minutes 
for an 80-MB drive. From that point on, 
every write to the primary disk is auto- 
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matically also written to its twin. 

If the primary drive fails, you simply 
disconnect the twin from the NuBus card 
and reconnect it to the Mac's SCSI port 
(in essence turning the twin into a pri¬ 
mary drive), and you’re back in busi¬ 
ness. The entire process takes less than 2 
minutes, DiskT win’s biggest drawback 
is that the twin has to be at least as large 
as the primary drive. If the twin is larger, 
its excess capacity cannot be used. (The 
company has recently provided a partial 
solution to this problem by bundling an¬ 
other cdev, PartitionTwin, that lets you 
choose partitions to replicate instead of 
complete disks.) 

When using DiskTwin, your disk op¬ 
erations will only be as fast as your 
slower drive—primary or twin. When 
using a 40-MB 12-millisecond Quantum 
drive as primary and a 46-MB Seagate 
rated at 32 ms as the twin, performance 
decreased about 7 percent. 

While disk duplexing ensures continu¬ 
ous protection against mechanical disk 


problems, it provides no help when files 
are accidentally trashed or corrupted, 
say through a virus, since the problem 
would occur on both the primary and 
twin disks simultaneously. (DiskTwin 
has a standby mode, which creates a copy 
of the primary disk on command, thus al- 
lowing you to archive whenever you 
want. But you can archive that function 
just as easily using the Finder.) 

DiskTwin was recently upgraded, and 
version 2*0, which we received mid-eval¬ 
uation, adds an important feature: Auto¬ 
matic Cutover, This is supposed to auto¬ 
matically and instantly activate the twin 
when the primary disk fails. The screen 
then displays a flashing Apple icon to 
indicate the failure, (On a network, the 
icon flashes on the server, where it might 
not be noticed. The company just re¬ 
leased a utility that will send messages 
over Microsoft Mail.) 

In our tests, the Automatic Cutover 
feature worked only about 65 percent of 
the time; at other times, the Mac bombed 


(system error) or froze. Admittedly, the 
way we were forced to test Automatic 
Cutover—by powering down the primary 
drive—is much more likely to cause a 
Mac to bomb than is a head crash, which 
is the most common way a disk fails. 

In spite of its minor shortcomings, 
DiskTwin is an efficient way to ensure 
continuous backup of your data. Once in¬ 
stalled, it’s barely noticeable. And if the 
backup drive is needed, getting it on-line 
takes virtually no time. ■ 


Stanford Diehl and Stan Wszola are test¬ 
ing editors for the BYTE Lab. You can 
contact them on BIX as “sdiehl" and 
44 start, ” respectively. Bradley Kliewer is 
principal of DK Micro in Minneapolis, 
Minnesota. You can reach him on BIX as 
"hkliewer. " Larry Stevens, a freelance 
technical journalist based in Belcher- 
town, Massachusetts, has extensively 
tested and written about Macintosh prod¬ 
ucts. You can reach him on BIX do 
"editors. ** 
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REVIEWS 



SOFTWARE 


Can a Grammar 
and Style Checker 
Improve Your Writing? 


HOWARD EGLOWSTEIN 


I t could be a simple office memo, the 
Great American Novel, or anything 
in between. Whatever you write, 
you’re likely to use a personal com¬ 
puter and word processing soft¬ 
ware. There’s also a good chance that 
you use your software’s spelling checker 
to help catch typos. But what about your 
grammar? How easy is it for your target 
audience to read your text? Just as a spell¬ 
ing checker can catch spelling errors, a 
grammar and style checker can help you 
improve the clarity of your writing. 

Grammar and style checkers work the 
same way as spelling checkers. You 
create a document in your word proces¬ 
sor, save it to disk, and then bring up the 
grammar and style checker. The soft¬ 
ware applies the most commonly used 
rules to your text and points out areas 
where it thinks your text varies from the 
accepted norm. In most cases, you have a 
choice between an interactive session 
(i.e., the software explains each error 
and lets you correct it) and a markup ses¬ 
sion (i.e., the software writes out a sec¬ 
ond copy with its comments embedded). 
In the latter case, you go back to your 
word processor to read the comments and 
make changes. 

In this review, I include nine of the 
most popular grammar and style check¬ 
ers for Macintosh and MS-DOS com¬ 
puters. WordStar International makes 
Correct Grammar for the Mac and the 
PC. Reference Software International’s 
Grammatik comes in versions for char¬ 
acter-based DOS, Windows 3.0, the 
Mac, and Unix. From RightSoft/Mac- 
Millan Computer Publishing, there’s 
RightWriter for the Mac, Tandy Desk- 
Mate, MS-DOS, and networked MS- 
DOS machines. Finally, there’s Sensible 


Grammar for the Mac from Sensible 
Software. For this review, I only include 
Mac, MS-DOS, and Windows versions, 
although versions for DeskMate and 
Unix work in much the same way. 

Arrggh! 

Testing grammar and style checkers 
turned out to be much harder than I 
thought it would be. First, I needed 
something to check. I wanted some real 
text from someone’s real desk. I spoke 
with a couple of folks on BIX and hooked 
up with Andy Tauber, an executive at a 
midsize company and a budding science 
fiction author. Tauber sent me a couple 
of memos from his desk, some computer 
network proposals, and a few examples 
of his short stories. To this collection, I 
added several internal memos from my 
days at MultiMate and the executive 
summary from a business plan. 

Next, I needed something to compare 
the software’s output to a known bench¬ 
mark. I sent copies of the text to Pat Sul¬ 
livan, a college English professor in Con¬ 
necticut. Sullivan read through the text 
and marked each of the samples with the 
kinds of errors that a grammar and style 
checker should catch. I specifically 
asked him to skip over errors in content 
and spelling, except where.these errors 
caused grammatical errors. Some com¬ 
ments were straightforward and referred 
to missing commas and the like, and 
others (primarily those in the business 
plan) suggested that the text was next to 
unreadable. In several passages of the 
business plan, Sullivan threw in the tow¬ 
el and simply wrote Arrggh. 

The testing plan was simple—classify 
and count all of Sullivan’s comments, 
run the text samples through each soft¬ 



ware package, and score the software 
based on its ability to mimic Sullivan’s 
suggestions. While all the packages are 
generally useful, none were good enough 
to be compared so objectively. So much 
for plan A. 

Plan B involved comparing each soft¬ 
ware package’s suggestions with Sulli¬ 
van’s comments and rating them as “on 
the right track’’ or “not even close.’’ I 
subjectively based my conclusions on the 
number of times the software stayed on 
track. The best packages were those that 
found the most errors without nitpicking 
on a zillion little points. If software ham¬ 
mers you with annoying messages, it’s 
likely that you won’t notice the important 
ones when they come along. 

Correct Grammar 

Correct Grammar from WordStar Inter¬ 
national (previously from Lifetree Soft¬ 
ware) is available for the Mac and the 
IBM PC. Although it’s still in beta, I got 
a peek at Correct Grammar for Win¬ 
dows. All three have a similar look and 
feel and did a good job of picking out 
most errors. You have a choice of several 
writing styles, and you can turn specific 
warnings on and off. 
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ACTION SUMMARY 



During an interactive session, you can 
bring up tutorial help if you don’t under¬ 
stand a suggestion. Screen 1 is from the 
DOS version, with the software explain¬ 
ing why it disliked the phrase animation 
camera control package. The standard 
controls include Ignore, which accepts 
an error and continues; Quiet, which 
tells Correct Grammar to forget the rule 
that flagged the error; and Tutorial, 
which brings up the help panel. The Win¬ 
dows and DOS versions allow you to scan 
an entire document and save the sugges¬ 


tions to disk. The Mac version requires 
that you use it interactively. 

Correct Grammar tends to point out 
lots of spelling errors. Usually, these 
words aren’t misspelled but are simply 
not in its dictionary. Other than the spell¬ 
ing errors. Correct Grammar was pretty 
mute on the test documents. Most of the 
packages reported tons of picayune mis¬ 
takes—things that could be considered 
personal style. When I used Correct 
Grammar’s default settings for the vari¬ 
ous styles, it picked out the spelling er- 



Screen 1: The DOS version 
of Correct Grammar, 
showing one of its excellent 
tutorial panels. In this case , 
it got grumpy about the 
phrase “animation control 
camera. ” 


BITE 

■ WHAT GRAMMAR AND STYLE 
CHECKERS DO 

Catch word-usage errors and 
make good companions to spelling 
checkers. 

■ LIKES 

Generally easy to use. Can pick 
out typos that a spelling checker 
may miss. 

■ DISLIKES 

Some question too many 
sentences or make incorrect 
suggestions. A grammar and 
style checker will not replace your 
own ear for the English language. 

■ RECOMMENDATIONS 

RightWriter or Grammatik will 
suit most DOS users. Grammatik 
offers an interactive checking 
mode; RightWriter does not. If 
you're running Word for 
Windows or Ami Pro, Grammatik 
Windows is your only choice— 
and a good one at that. Keep an 
eye out for Correct Grammar for 
Windows, though. On the Mac, 
you will be happiest with 
Grammatik Mac's solid 
performance and interactive 
checking mode. 



rors and not much else. Because the mes¬ 
sages were few and far between, I tended 
to take the suggestions more seriously 
than I did with other packages. Overall, 
its suggestions were valid, and it made 
few “bad” suggestions. 

Grammatik 

Grammatik’s versions for the Mac and 
Windows are similar (see screen 2). Al¬ 
though the DOS version has the same 
functions as the others, it has a somewhat 
clunkier interface. It uses function keys 
in place of the graphical buttons and 
tends to scream at you with annoying 
two-tone beeps if you press a wrong key. 

All three versions performed simi¬ 
larly. In my tests, Grammatik easily 
flagged most of the errors. Its only real 
problem was that it tended to point out 
perfectly good text as incorrect. For ex¬ 
ample, it liked to suggest a or an as a re¬ 
placement for any use of the word one. 
The standard interactive controls include 
Next Problem, which skips past the 
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GRAMMAR AND STYLE CHECKERS 



GRAMMAR AND STYLE CHECKER SYSTEM REQUIREMENTS AND CAPABILITY 


Corporate Voice checks your overall style; the others check your grammar (• = yes; O = no; N/A = not applicable). 


Product 

Corporate 

Correct 

Correct 

Grammatik 

Grammatik 

Grammatik 

RightWriter 

RightWriter 
for the 

Sensible 


Voice 

Grammar 

Grammar 

Mac 

IV 

Windows 

4.0 

Grammar 


1.0 

3.0 

2.0 

2.0 

2.0 

2.0 


Mac 3.10 

1.6.2 

Minimum 

IBM XT/AT 

IBM XT/AT 

Mac SB, 

Mac SE, 

IBM XT/AT 

236 or 336 

IBM XT/AT 

Any Macintosh, 

LU 

2 

CVJ 

s 

1 

system requirements 

compatible, 

compatible, 

1MB RAM, 

1MB RAM, 

compatible, 
DOS 2.0+, 

compatible, 

compatible, 
DOS 2.0+, 

512 KB RAM, 

512 KB RAM, 

DOS 2,0+. 

DOS2 0+. 

hard diskdrive, 

2 000-KB 

1 MB RAM. 

1 BOOKS 

t 80O-KB 


2 floppy 

hafddisk 

System 4.2+ 

(loppy dsk 

hard dsk 

hard disk 

2 floppy 

floppy disk 

floppy dsk 
drive 


diskdrives, 

drive, 


drives. 

drive, 

drive. 

dsk drives, 

drive 


512 KG RAM 

512 KB RAM 


System 5.0+ 

512 KB RAM 

Windows 3.0 

512 KB RAM 



Price 

$249.95 

$99 

$99 

£99 

£99 

$99 

£99 

$95 

$99.95 

Checking modes 

Interactive 

O 

* 

• 

m 

# 

O 

Q 

O 

O 

file markup 

Word processors supported 

• 

• 

O 

• 

• 

• 

• 

• 

• 

ASCII 

• 

• 

m 

m 

• 

# 

• 

• 

• 

WordStar 

• 

• 

0 

0 

* 

* 

• 

O 

O 

WordPerfect 

• 

• 

0 

0 

• 

• 

• 

• 

• 

Multi Mate 

O 

O 

0 

0 

• 

O 

# 

O 

O 

Microsoft Word 

• 

• 

m 

• 

• 

• 

• 

• 

• 

Microsoft Wbrks 

0. 

• 

m 

• 

• 

• 

• 

O 

• 

MacWriie 

O 

O 

m 

• 

O 

O 

O 

• 

• 

MacWrite El 

O 

O 

m 

• 

O 

O 

O 

• 

• 

WriteNow 

0 

0 

m 

• 

O 

O 

0 

• 

Q 

Windov & Write 

0 

0 

0 

0 

O 

• 

0 

O 

O 

Ami Pro 

Q 

0 

0 

0 

O 

• 

Q 

O 

O 

Word for Window 

O 

0 

0 

0 

O 

* 

• 

O 

O 

Others 

WordStar 2000 

WordStar 2000, 

N/A 

m 

Display Write, 

DisplayWhle. 

DeskMate lexi. 

N/A 

N/A 



pfe;Wrtte, Total 



RTF files 

RTF files, 

Q&A, 





Word 




VbJkSwriter. 

Vplkswriier, 









XyWnte 

pfs;Wrrte 



User-configurable writing 

styles 

• 

• 

• 

* 

• 

• 

• 

• 

• 

Readability report 

• 

• 

• 

• 

• 

• 

• 

• 

• 



*|M>t II lb IjiMnni if nr, I*wpl.l|«ivwrrili. .riilunilil hr imml ¥»Jlii (I'm) 

Pm-lldjik flr (•‘rpii'iTiil IVNKrjfiJri jrij,, IkniT «■ 

Ml-i, -Irrtlrnl [ 7 | | |||wfiic Clgi* j ignnn | r*i»Hcn. | 


Screen 2: Gmmmatik 
Windows correctly identified 
the problem but came up 
with a wrong fix. A few 
quotation marks would fix 
this sentence , but Grammatik 
doesn 7 know that. 


error; Ignore Class, which squelches any 
further messages of that type; and More 
Help, which brings up an extraneous 
help window. Usually, the initial mes¬ 
sage is enough to help you fix the error. 

If you’re concerned only about read¬ 
ability, you have the choice of forgoing 
the grammar check and getting just a 
readability summary. Grammatik will 
calculate and report a document’s read¬ 
ability (i.e., its grade level and reading 
ease), its use of passive voice, and statis¬ 
tics on average word, sentence, or para¬ 
graph length. Grammatik (for DOS) also 
shares RightWriter’s ability to start up 
from within a word processor. Gramma¬ 


tik is easy to install and easy to use, and 
it makes suggestions that are generally 
helpful. 

Right Writer 

RightWriter has a few traits that make it 
better suited for long-document use by 
workgroups. For one thing, the DOS 
product is available in a network version. 
A network administrator would install a 
master package on a network to make it 
available to the network users. Other¬ 
wise, the network version is like the DOS 
version. The standard network package 
comes with the software, five manuals, 
and a license for five users. 


RightWriter interfaces directly with 
major word processors. Other products 
require you to save your file to disk, exit 
the word processor, and then run the 
grammar and style checker. If you’re 
using WordPerfect, you simply run 
WPRIGHT instead of WP to start up the 
program, RightWriter wraps a layer 
around the word processor, which adds 
two macros to WordPerfect. Then, when 
you press Alt-R, WordPerfect saves the 
file and calls up RightWriter, which cre¬ 
ates a marked-up copy of your text, 
RightWriter automatically returns you to 
WordPerfect with the marked-up text on¬ 
screen, You simply scroll through the 
document, make your changes, and then 
press Alt-S to strip out the comments. 
RightWriter provides similar capability 
for Microsoft Word, WordStar, Multi- 
Mate Advantage II, and several other 
word processors. 

Running RightWriter couldn’t be eas¬ 
ier. It has no interactive mode, so the in¬ 
terface is simple. You start the software, 
give it a filename, and pick a writing 
style. The software writes out a copy of 
the file with its comments and shows you 
a readability report (see screen 3). After 
you edit the commented file, you tell 
RightWriter to strip the comments out. If 
you need to tweak any of the grammar 
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The Corporate Voice for Writing 



Screen A: Corporate Voice’s teardrop display. The colored 
cluster at the lower left shows the makeup of sentences in Andy 
Tauber’s Don't Call Me Hero* The dark "teardrop” region is 
the model built from lan Fleming's writing. If Andy wanted his 
writing to he more like that of lan Fleming, he would use some 
longer sentences and longer words * Overall, Corporate Voice 
considers this sample to be a good match to Fleming’s style. 
Other displays show this information in different forms. 


S ome pieces of writing 
are not meant to be 
compared with aca¬ 
demic references. Sci¬ 
ence fiction, for example, 
often has more varied struc¬ 
ture than the textbooks 
allow. Perhaps your com¬ 
pany also has an established 
writing style for your docu¬ 
mentation. What you need is 
a tool for ensuring that new 
text matches the style of 
your company—not that of 
some textbook. 

Corporate Voice from 
Scandinavian PC Systems 
does exactly that* After you 
install it, you feed it your 
existing documents. The 
software analyzes your sen¬ 
tence structure and builds a 
style model from your sam¬ 
ples. Later, any text you an¬ 
alyze is compared with this 
model, and the results are 
shown as graphs and charts* 

The primary display (see 
screen A) arranges the sen¬ 
tences of your document according to 
syllable count and the number of words 
per sentence. The dark “teardrop” sur¬ 
rounding the colored sentence display 
reflects the selected style. 

In typical use, you create a style 
model, choose that model, and analyze 
your text. The teardrop display com¬ 
pares your writing style to the style 
model. Usually, some sentences will 
fall outside the teardrop area. If you 
press the F7 key, the deviant sentences 
change to numbers. You choose a sen¬ 


tence by using the cursor keys. Pressing 
the Return key displays that sentence at 
the bottom of the screen. 

Another key component of a writing 
style is how you use words. Corporate 
Voice refers to common words as bricks * 
to industry jargon as trade words , and to 
unusual words as mortar. A separate 
display compares your use with the 
chosen style model's use of these words. 
Other displays show word lists, read¬ 
ability, and general comments* 

One important difference between 


Corporate Voice and other 
grammar and style checkers 
is that it doesn't analyze in¬ 
dividual sentences. Its pri¬ 
mary purpose is to help you 
tailor your writing style to 
an established reference. 
How you correct your gram¬ 
mar is up to you* 1 found it 
amusing to compare this ar¬ 
ticle on grammar and style 
checkers with a selection of 
past BYTE reviews. I down¬ 
loaded some text from BIX 
and built a style model. An¬ 
alyzing my text suggested 
that if I wanted it to look 
more like a BYTE article, I 
should use more pompous 
sentences! Fascinating. 

Corporate Voice is not a 
substitute for a good gram¬ 
mar and style checker. Most 
writers I associate with have 
one common complaint: 
When you use a word pro¬ 
cessor, you begin to rely 
heavily on your spelling 
checker to find typographi¬ 
cal errors* That's not always enough. A 
good grammar and style checker will 
help you find words that are out of place 
and sentences that may need some help. 
You’ll still need one or both kinds of 
checkers to catch these simple errors* 
Beyond that. Corporate Voice is a 
neat tool to help you develop a more con¬ 
sistent writing style. Some people will 
think it is silly, but some will find it in¬ 
dispensable* If nothing else, comparing 
your brilliant prose with that of the mas¬ 
ters is positively enlightening. 
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Screen 3: Right Writer under 
DOS has no interactive mode 
but gives you a readability 
summary after marking up a 
copy of your text. 


rules, there's a menu choice for that. 
RightWriter supports most popular DOS 
and Mac word processor file formats. 
Tandy DeskMate users can install the 
DeskMate version and use it directly as 
a native DeskMate application. Right- 
Writer's comments are usually helpful 
and well placed. It puts in its share of 
wrong comments, but they're usually ob¬ 
vious. RightWriter includes a copy of 
Strunk and White's 77te Elements of 
Style to help you figure out stuff. 

Sensible Grammar 

This Mac product has a couple of fea¬ 
tures that may make it the best choice 
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GRAMMAR AND STYLE CHECKERS 



Screen 4; Perhaps the best 
readability display of all the 
reviewed products is that of 
Sensible Grammar for the 
Mac t which uses descriptive 
words and bar graphs to 
clarify the results. In this 
case, the document was 
almost impossible to read L 


for some writers. Sensible Grammar's 
method of presenting readability is sec¬ 
ond to none. Screen 4 is a sample output 
from the business plan I used as a test 
document. Instead of numbers with lots 
of decimal points, Sensible Grammar 
gives you graphs with descriptive text* 
Here, it was right on the mark. The docu¬ 
ment is hard to read and extremely dull. 

Sensible Grammar's phrase and word 
lists are easy to edit. The phrases are 
grouped by category (e.g., Latin Expres¬ 
sions and Racial Phrases). You have the 
choice of turning these groups on and off 
or editing the phrases within the groups. 
To scan a document, you come up in in¬ 
teractive mode but then choose Auto-Log 
(to send all the errors to disk) or Auto- 
Mark (to continue automatically through 
each error), Auto-Logging to disk turns 
out to be less than useful. Instead of sav¬ 
ing a marked-up copy, Sensible Gram¬ 
mar saves a separate error file, with each 
sentence identified by number. Correlat¬ 
ing the errors to the original text is nigh 
on impossible. 

By default, the package nitpicks at 
everything. The output I got complained 
bitterly about every extra space and in¬ 
sisted on turning everything into abbre¬ 
viations and contractions* It wanted to re¬ 
place every occurrence of / have with 
I’ve and every occurrence of hardware 
with hdw , You can turn off a lot of this 
stuff. With the annoying comments dis¬ 
abled, I found the product to be genuine¬ 
ly helpful as an interactive checker. For 
people who don’t own big, scary Macs, 
Sensible Grammar can run on a single 
800-kilobyte floppy disk drive and a Mac 
512KE or a Mac Plus, The other prod¬ 
ucts either require or work best with a 
hard disk drive and gobs of memory. 

Should “Johns Face” Be Possessive? 
I'm sure John would prefer it that way. 
One of the documents described John's 
face as wet but said Johns face was wet — 
without the apostrophe. Although some 
of the products suggested that Johns was 


an improper word. Correct Grammar is 
the only package that correctly identified 
that it means the face belongs to John and 
questioned the lack of an apostrophe. 

The way that you will use a grammar 
checker dictates which one you should 
pick. Whichever one that is, remember 
that a grammar and style checker won't 
free you from making decisions. You'll 
still have to know the difference between 
homonyms, when to use passive voice, 
and where to put punctuation. These 
checkers are handy for helping you locate 
errors, but you still have to fix them 
yourself. Just as a paint program won't 
make you an artist, a grammar and style 
checker won't make you a professional 
writer. Finding the mistakes is only half 
the problem, and that's as far as the 
checkers go. 

Of the Mac products. Sensible Gram¬ 
mar (with some adjustments to its de¬ 
faults) would make a good interactive 
checker. Grammatik has interactive and 
noninteractive modes, and RightWriter 
requires that you use your own word pro¬ 
cessor. 1 lean toward Grammatik Mac 
because of its flexibility, but 1 really 
want to like Sensible Grammar for its 
readability reports. 

In the DOS world, ! like RightWriter 
and Grammatik’s approach to integrat¬ 
ing with word processors. In a word pro¬ 
cessor environment, an interactive mode 
seems unnecessary. 1 thought that Right- 
Writer’s comments were a better fit to 
the way I write. For ASCII file checking 
outside of the word processor. Gramma* 
tik did a better job than Correct Gram¬ 
mar did of picking out the errors in the 
lest documents. I think that Correct 
Grammar simply let too many easy er¬ 
rors slip by. 

Among the Windows products, there 
was no contest. The only shipping prod¬ 
uct in the review was Grammatik, and it 
supports Ami Pro. (The Correct Gram¬ 
mar beta shows a lot of promise.) 

Do you need a grammar checker? It 
couldn't hurt. Even for writers who spell 


COMPANY INFORMATION 


Reference Software 
International 

(Grammatik) 

330 Townsend, Suite 123 
San Francisco, CA 94107 
(800) 872-9933 
(415) 541-0222 
fax: (415) 541-0509 

CErck 1110 Ofi Inquiry Cord, 

RightSoft/MacMillan 
Computer Publishing 
(RightWriter) 

11711 North College Ave. 
Carmel, IN 46032 
(800) 992-0244 

Circle HIT on Inquiry Card, 

Scandinavian PC 
Systems, Inc. 

(Corporate Voice) 

6 Nelson St. 

Rockville, MD 20850 

(800) 487-7727 

Grek 1T12 on Inquiry Card . 

Sensible Software, Inc. 
(Sensible Grammar) 

335 East Big Beaver, 

Suite 207 
Troy, MI 48083 
(313) 528-1950 

Circle 1 T13 on Inquiry Cord. 

Writing Tools Group, 
WordStar International 
(Correct Grammar) 

1 Harbor Dr., Suite 11! 
Sausalito, CA 94965 
(800) 543-3873 
(415) 332-8692 
fax: (415) 332-8780 
CErck 1114 on Inquiry Card. 


perfectly, a spelling checker is incredi¬ 
bly useful for catching typos. Unfortu¬ 
nately, a typo can appear as a perfect, 
valid word, but not be the one you in¬ 
tended. In that case, it's likely that a 
grammar and style checker will pick it 
up. In any event, it’s an interesting class 
of products, and working with ooe is sure 
to improve your writing—even if you're 
already an expert. ■ 


Howard Eglowstem is a BYTE Lab test¬ 
ing editor who previously worked as a se¬ 
nior word processing product designer for 
MultiMate. He can be reached on BIX as^ 
“heglowstein, ” 
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Buy with 

Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals #nd supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 




• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




n 
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EEF 

ELEX ELECTRONIC FILING - THE DOCUMENT IMAGING SYSTEM 


The ELEX Electronic Filing System 
(EEF) is a hardware/software system 
designed to reduce the frightening 
volumes of documents that burden 
businesses on a daily basis. As paper is 
eliminated, transactions are made in a 
fraction of the time required by tradi¬ 
tional means, costly storage facilities 
are reduced, data security and integrity 
is enhanced, and work quality and 
quantity is increased. These factors all 
give companies and individuals the 
competitive advantage they need to 
excel in the business environment of 
the 90's. 

Filing vs. Archiving 

Document image processing is a new 
technology which has just begun to 
evolve. The myriad of hardware 
devices on the market, and the lack of 
an industry standard protocol for 
communicating between them, make 
the integration of an electronic filing 
system a formidable task. And without 
an intelligent software to control all 
aspects of the storage, management, 
and retrieval of documents, the filing 
system will be nothing more than a 
micro-fiche machine in disguise. 

With these considerations in mind, EEF 
was designed as a turn-key solution 
which relieves the clients of all the 
intricacies involved in integrating a 
truly functional electronic filing 
system. Its flexible design allows 
continuous and smooth upgrade as the 
users needs grow and change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than being 
a closed package, EEF is composed of 
building blocks defined by their area of 
electronic filing functionality. These 
blocks are not bound to specific hard¬ 
ware/software limitations. As such, 
they can be combined in a variety of 


forms on each of the following operat¬ 
ing platforms, to achieve optimal 
satisfaction of an application's specific 
demands: 

• A single user workstation under the 
DOS or the OS/2 operating system. 

• A local area network - Novell 
NetWare 286 and higher or any 
MS DOS compatible network. 

• A host computer under the UNIX, 
VAX/VMS or IBM AS/400 system 
with a PC connection. 

EEF 

Input 

Scanner, Fax, Word Processing, 
OCR, Flost Computer, Etc. 


Processing 

Document Manager, Retrieval 
Engine, Hyper-Media, 5GL Image 
Database Application Generator 


Output 

Printer, Plotter, High Res. Display, 
Fax, Host Computer 


EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, and 
to name a few: 

• Automatic Fax Routing 

• Work Flow Management 

• Banking Signature Verification 

• Medical Records Management 

• Legal Case Management 

• Personnel/Human Resource System 

• Insurance Claims Management 

• Mortgage/Loan Management 

• Contract Management 

• Engineering Department 


EEF Entry System 

For prospective clients wishing to step 
ahead with Document Imaging solu¬ 
tion, we propose an Entry System, 
encompassing in one package the full 
range of functions necessary for 
implementing electronic filing. 

The system components are: 

Hardware 

• Intel workstation with 386 CPU, 

8 MB RAM, 500 MB Hard Disk with 
Disk Caching controller. 

• Reflections 1GB Multi-function 
Optical drive. 

• Fujitsu 3096E 400 DPI, 20 PPM 
scanner with 50 sheets ADF. 

• HP Laser Jet III 300 DPI, 8 PPM 
printer. 

• 19” High-resolution (1664x1200) CRT 
display. 

• Hardware compression, image 
manipulation and video printing 
technologies. 

Software 

The EEF software license including: 

• 5 GL Document Imaging Solution 
Generator for quick implementation 
of filing problems. 

• Generic Work Flow Data and Image 
management system. 

• 20 Hours of Prototyping and Appli¬ 
cation Support Services. 

Total cost for the complete Entry 
system is US $35,000. 

EEF Implementation 

Fax your specifications and we will 
prototype your application within 
weeks, to demonstrate the ease of 
development with EEF's 5GL 
Document Imaging Solution 
Generator. 


ELEX INFORMATION SYSTEMS 

USA: 125-127 North 4th Street Philadelphia, PA 19106 USA Tel 215/627-7202 Fax 215/627-2342 
EUROPE: 65, Rue de Lausanne 1202 Geneva Switzerland Tel + 41-22-738.11.88 Fax + 41-22-738.11.90 

Trademarks: DOS, OS/2, Microsoft Corp; NetWare. Novell, Inc.: UNIX, SCO Corp; AS/400, IBM Corp; VAX/VMS, Digital Equip. Corp. 
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REVIEWS 


SYSTEM 


Full Color Comes to LCDs 


STEVE APIKI 



Photo 1: The Dolch C-P. A C. 4S6-33E handles 256-color VGA 
modes. It uses a sophisticated LCD controller to coax other 
colors out of Sharp *s active-matrix color LCD panel. 



Photo 2: The Toshiba T3200SXC’s display is simply gorgeous . 
The backlit LCD , based on active-matrix technology, responds 
quickly enough to keep up with a mouse cursor . 


H eading out the door with a portable 
computer used to mean bidding 
farewell to your color display* It 
also meant saying goodbye to Windows, 
CAD, presentation software, and many 
other application programs that thrive on 
color—but not anymore* 

Toshiba's T3200SXC and Dolch's 
C-P.A.C. 486-33E portable computers 
feature color displays that make leaving 
your desktop CRT a little easier. Both 
systems have a color LCD that handles 
all standard VGA modes, from mono¬ 
chrome to 256-color. And each ma¬ 
chine's display is stunningly bright and 
colorful. 

Last December, I reviewed Dolch's 
first C-P.A.C*, a 25-MHz 486 system 
that uses an eight-color Hitachi LCD 
screen (see Reviewer's Notebook, De¬ 
cember 1990 BYTE). Toshiba's and 
Dolch's newer systems are based on the 
same technology, but innovations in 
LCD panel design give these systems bet¬ 
ter color capability. 


Illuminating Color LCDs 
The T3200SXC and C-P.A.C. 486-33E 
use backlit thin-film transistor (TFT) 
displays* Toshiba is one of a handful of 
color LCD manufacturers; it incorpo¬ 
rates its own panel into the T3200SXC* 
Dolch uses Sharp's new LCD panel. 

The TFT, or active-matrix, display is 
based on a matrix of liquid-crystal ele¬ 
ments. Each liquid-crystal element acts 
like a shutter: When the element is on, 
light can pass through; when it is off, the 
element becomes opaque. 

In an active-matrix system, every cell 
is controlled by a dedicated transistor, 
which can switch the element on and off 
rapidly. You need fast screen response to 
avoid problems such as losing a mouse 
pointer as you drag it across the screen. 
Toshiba claims that its display can re¬ 
spond in 20 milliseconds, while Dolch 
says that its display will switch in under 
40 ms. By contrast, passive LCDs re¬ 
quire about 300 ms. 

In the two systems, the LCD matrix 


mounts behind a panel with repeating 
vertical red, green, and blue stripes, 
each as wide as a single liquid-crystal 
element. Each pixel is a triplet of differ¬ 
ent-colored liquid-crystal elements. 

By turning the red, green, and blue 
elements completely on and off, you can 
get eight colors. To get more colors, 
manufacturers vary the on and off times 
of each element so that they appear to be 
in an intermediate state. This technique 
gives Sharp's panel eight levels per pri¬ 
mary color, or 512 total colors. Toshi¬ 
ba's display boasts 57 levels per primary 
color, for a total of 185,193 colors* 

These numbers represent each dis¬ 
play's palette. As with any CRT, you 
won't see more than 256 colors on-screen 
when using standard VGA modes. Both 
palettes are more limited than the stan¬ 
dard VGA palette of 262,144 colors. 

Dolch C-P.A-C. 486-33E 

Dolch didn't stop at the 512-color limit 

imposed by the Sharp LCD panel* It built 
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FULL-COLOR LCDs 


SYSTEM CONFIGURATION AS TESTED 



Dolch C-P.A.C. 486-33E 

Toshiba T3200SXC 

Processor 

33-MHz 486 CPU 

20-MHz 386SX CPU; 

20-MHz 387SX FPU 

Memory 

8 MB Of RAM 

5 MB of RAM 

Mass storage 

420-MB 15-ms SCSI 
hard disk drive: 

DTC caching diskdrive 
controller with 4 MB 
of RAM; 1.44-MB floppy 
disk drive 

120-MB 19-ms 

Intelligent Drive 

Electronics hard disk drive; 

1.44-MB floppy disk drive 

Display 

10-inch color active- 
matrix VGA LCD; 

256 simultaneous colors 
from a palette of 24,389 

10-inch active- 
matrix color VGA LCD; 

■ 256 simultaneous colors from 
a palette of 185,193 

Keyboard 

84 keys 

91 keys 

I/O interfaces 

One serial port; 
one parallel port; external 
keyboard port; monitor port; 
external SCSI port; 
three EISA slots 

Two serial ports; 
external keyboard port; 
monitor port; printer/external 
floppy disk drive port; 
one 16-bit slot; one 8-bit 
half-length slot; 
one proprietary option slot 

Other 


Toshiba T24D 

2400-bps modem 


ACTION SUMMARY 


■ WHAT THE DOLCH C-P AC 
486-33E AND THE TOSHIBA 
T3200SXC DO 

Bring full-color VGA to portable 
computer LCDs. 

■ LIKES 

The vivid, full-color VGA displays 
provide bright screens with 
excellent contrast. The C-P AC's 
33-MHz 486 processor and 
caching disk drive controller also 
outran every other portable the 
BYTE Lab has tested to date. 

■ DISLIKES 

Both systems require AC power to 
drive their backlit color displays, 
are relatively heavy, and ore 
considerably more expensive than 
monochrome machines. 

1 RECOMMENDATIONS 

Either system could replace your 
desktop machine. Both displays are 
excellent, but the T32O0$XCs 
provides somewhat better contrast 
and colors. If your application 
requires top-end performance os 
well as color, choose the 
C-P AC; otherwise, the BYTE Lab 
favors the T3200SXC 

■ PRICE 

Dolch CP AC. 486-3 3 E base 
system, $14,995; system as tested, 
$21,485 

Toshiba T3200SXC base system, 
$7249; system as tested, 

$9522 

■ FOR MORE INFORMATION 

Dolch Computer Systems 
372 Turquoise St. 

Milpitas, CA 95035 
(800) 538-7506 
(408) 957-6575 
fax: (408) 263'6305 

Circle 977 on Inquiry Cord, 

Toshiba America Information 
Systems, Inc. 

Computer Systems Division 
9740 Irvine Blvd, 

Irvine, CA 92718 
(800) 334-3445 
fox: (714)583-3437 

Circle 978 on Inquiry Card, 



its display using Chips & Technologies' 
82457 flat-panel controller, which adds 
more apparent colors. 

The 82457 uses a sophisticated dither¬ 
ing algorithm to bring the display on the 
C-P.A.C. up to 29 levels per color, for a 
total palette of 24,389. The controller 
also compensates for the shortened dis¬ 
play produced by using LCDs at less than 
full resolution. In text modes, only 400 
of the 480 lines are used; this leaves 
blank areas at the top and bottom of the 
display. The 82457 interleaves more 
lines to fill the screen. 

Photo 1 shows the OP.A.C.'s screen 
at its optimal viewing angle. Unfortu¬ 
nately, the display looks a little washed 
out from any angle except straight on. 
Dolch explained that Sharp mounts a po¬ 
larizing panel at the front of the display, 
which causes this effect. 

Dolch offers its color-display option on 
several machines, ranging from a $5995 
20-MHz 386SX system to the $14,995 
33-MHz 486 EISA system that I tested. 
In all cases, the color display adds $3995 
to the price of the system. 

Behind the dazzling screen, the Dolch 
C-P,A.C, 486-33E is a top performer. 
Even without an external CPU cache, the 
C-P.A.C. outran the 33-MHz 486-based 
PS/2 Model P75 on BYTE's CPU bench¬ 
marks. With its standard caching disk 
drive controller and optional 420-mega- 
byte SCSI hard disk drive (the stock sys¬ 
tem includes a 120-MB SCSI hard disk 
drive), the C-P.A.C. 486-33E turned in 
excellent disk and application indexes as 
well. 


The Folding Desktop 

Toshiba's latest portable is one of the 
first systems to offer color-to-go in 
something smaller than a lunchbox. The 
$7249 T3200SXC is of the familiar 
clamshell design that is shared by the 
other models in Toshiba's portable line. 
The base model includes the color dis- 
play. 

The only Toshiba-supplied options on 
the review machine were an external mo¬ 
dem and an upgrade from 1 to 5 MB. I 
also plugged in an optional 387SX math 
coprocessor (which Toshiba does not 
sell) for benchmark testing. A mono¬ 
chrome version of the T3200SXC, which 
comes equipped with a 40-MB hard disk 
drive, sells for $4399. Besides the bril¬ 
liant screen, the T320QSXC provides 
good CPU performance and respectable 
hard disk speed. 

With its palette of 185,193 colors, the 
Toshiba display is vivid (see photo 2). If 
there is any flaw, it is that the back¬ 
lighting is uneven from top to bottom. At 
most viewing angles, the bottom of the 
screen appears to be slightly brighter 
than the top. 

Toshiba’s color portable performed 
satisfactorily, although it was slower 
than Compaq's similarly configured 
SLT 386s/20 on disk and video tests. The 
T3200SXC features a very comfortable 
keyboard and good expandability for its 
compact design. 

Pick a Color 

These two machines vary so greatly in 
performance-determining features, such 
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From the start, VGA was missing 
one important thing: Video. 



VideoVGA brings high quality, recordable video into the Video Graphics 
Adapter picture. It's true that all VGA boards allow PC users to display graphic 
images on their monitors. Great, but then what? The printed hard copies or 
slides—even at their sharpest-just sat there. All too often, so did the audience. 
VideoVGA takes you to the next step, which can also be a giant leap for your 
presentations and training. 


It’s not just a VCR. It’s a printer. 

If you can shoot it on video, or can create it with your PC, then VideoVGA 
lets you record it to videotape or videodisc. You can even overlay graphics on live 
or recorded video. And because of VideoVGA's advanced encoding, the video 
output is a high-quality NTSC signal, not a fuzzy substitute. Your audience can 
see the difference, so don't blur a good message with poor output quality. 


Your software shines with VideoVGA. 

VideoVGA lets you get even more from your software. It's fully 
compatible with Windows-based presentation and graphics packages, as well 
as animation, CAD and other VGA software. Whatever you're using to create PC 
images, you can merge them with video for an extremely persuasive link. 


Expand your input options. 

The advanced genlock capability of VideoVGA syncs with a broad 
range of video sources. Cameras. Discs. Recorders. If it r s a video source, 
VideoVGA can sync with it precisely. 


Single Slot 
Solution 



VideoVGA 
combines 
recordable video 
output with VGA 
capabilities in 
a single slot 
configuration. It 
is available in two 
versions; 512K 
or IMS. 




Video. Brought to you by Truevision. 

While weYe not surprised if you've never heard of Truevision, you might 
be surprised at how often you've seen our work. Truevision TARGA+ graphics 
engines are the industry standards. They've created profess*® 11 ® 1 graphics and 
animation for board rooms and national broadcasts since 1985. 

Now, Truevision gives you what most Video Graphics Adapters can't. 
Video. Truevision VideoVGA. 


©Truevision* 

Circle 234 on Inquiry Card 734Q station, Indianapolis, IN 46256 

INTERNATIONAL: Canada 416/940-6727 France 33-I-3-952-5Z53 Italy 39-2-242-4551 


Call 

800-858-TRUE 








FULL-COLOR LCDs 



DOS BENCHMARKS 


< Worse 


APPLICATION-LEVEL PERFORMANCE 


Better ► 


Toshiba T3200SXC 

Compaq SLT 386s/2Q 

Dolch C P.A.C. 486-33E 

IBM PS/2 Model P75 

IBM AT 



< Worse 


LOW-LEVEL PERFORMANCE 


Better ► 


Toshiba T3200SXC 

Compaq SLT 386s/20 

Dolch C-P.A.C. 486-33E 

IBM PS/2 Model P75 

IBM AT 


•- 


6.3 M 

1 *J 1 


ii i 


7.2 


33.0 



EH CPU EH FPU EH Disk UJ Video 


CONVENTIONAL BENCHMARKS 


UNPACK 

(single) 

(MFLOPS) 

Dhry stones 
(Dhry./sec.) 

Toshiba T32G0SXC 

0.14630 

6047 

Dolch C-P.A.C. 
48G-33E 

0.89210 

26506 

IBM PS/2 Model P75 

0.88440 

25489 

Compaq SLT 386s/20 

0.15530 

7935 

IBM AT 

0.02105 

2318 


Fof application and low-level benchmarks, results are indexed and show relative performance;, for each 
individual index, an 8-MHz IBM AT running MS-DOS 3.30 ■ 1. For all benchmarks, higher numbers 
indicate betler performance. 

The BYTE tow-level benchmark suite identifies relative performance at the hardware level; the application 
benchmarks evaluate real-world performance by running a standard test suite using commercially available 
applications. Application indexes include tests using the following programs: Word Processing: 
WbrdPerfect 5.0, Desktop Publishing: Aldus PageMaker 3.0; Database Borland Paradox 3.0 and Ashton- 
Tata dBase IV; Compilers: Microsoft C 5,1 and Turbo Pascal 5.5; CAD: AutoCAD release 10 and Generic 
CADD level 3 !. 1.5; Sdentific/Engineering; Stata release 2, MalhCAD 2,5, and PC-Matlab 3.5f; and 
Spreadsheet. Lotus 1-2-3 release 3.0 and Microsoft Excel 2.1 

The BYTE Lab introduced version 2 of the DOS benchmarks in the August 1990 issue (see “BYTE's New 
Benchmarks: New Looks,. New Numbers’') Benchmark results tor machines reviewed under previous 
versons aren't directly comparable. To obtain a copy of the benchmarks, join the listings area of the 
byte.bmarks conference On BIX or contact BYTE directly. 

The 486 C-P.A.C. and SX T320QSXC don't compete with each other in terms of performance. This 
review's purpose is to evaluate the relative quality of the color LCDs. The graph shows relative performance 
against comparable machines IBM's Model P75 486 and Compaq's 386SX-based LTE 386s/20 


as CPU and disk, that the only legitimate 
point of comparison is the quality of the 
color LCDs. (Dolch did not have its 
386SX system available in time for this 
review.) Of the two, the T3200SXC has 
the better display by a hair. Its viewing 
angle is slightly better, and the contrast is 
somewhat deeper. 

Naturally, the color screens and solid 
performance of both of these portables 
invite comparisons with desktop ma¬ 
chines, They feature a screen that’s flat¬ 


ter than a CRT and just as bright, and 
they perform like the desktop systems in 
their class. 

But the Toshiba T3200SXC and the 
Dolch C-P.A.C. also share some of the 
less desirable traits of desktop systems. 
Both of these machines are heavy: Toshi¬ 
ba’s portable weighs 17 pounds, and 
Dolch's weighs 18 pounds. In addition, 
the computers require AC power. Fi¬ 
nally, both systems are considerably 
more expensive than similarly equipped 


monochrome portables. 

But each machine is good enough to 
make replacing your desktop system 
worth serious consideration. So if you do 
a good part of your work on the road, it 
may be time for you to say goodbye to 
your desktop machine and look into one 
of these. ■ 


Steve Apiki is a testing editor for the 
BYTE Lab , You can reach him on BIX as 
11 apiki . ,p 
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IDEK 


- THE FIRST COMPLETE FAMILY 
OF FST COLOR MONITORS 




EDITORS’ 

CHOICE 


March 26,1991 
Idek MF-5117 


IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK's MULTIFLAT Senes of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Rat 
Square Tubes (FSTJ to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17" Color Monitors reveals their matchless over¬ 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition. Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 

As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that's just right for you. And priced right, tool 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (17" Flat CRT Monitors) 


Model 

H. Frequency 

Pot 

Resolution 

MF-5117 

20 to 50kHz 

0.28 

1024 x 768 

MF-5217 

30 to 57kHz 

0.28 

1024x 768 

MF-5317 (Coming soon) 

30 to 80kHz 

0.28 

1260 x 1280 

MULTIFLAT Series <21" 

Flat CRT Monitors) 


Model 

H. Frequency 

Dot 

Resolution 

MF-5021 

15 to 38kHz 

0.31 

1024x 768 

MF-5121 

21 to 50kHz 

0.31 

1024 x 768 

MF-5221 

30 to 80kHz 

0.31 

1280 x 1280 

MF-5321 {A. R. Panel) 

30 to 80 kHz 

0.31 

1280 x 1280 

MF-5421 (A. R.Panel) 

30 to 80kHz 

0.26 

1600x 1280 


IDEK also offers its 

MULTIFLAT Series of 21- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the 
other members of the 
IDEK lineup. 



HYama 

IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FL r US Hanzomon Bidg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 

IDEK Europe (Germany) 

Neumannstrasse 38, 6000 Frankfurt a,M, 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IIYAMA North America Inc 

650 Louis Drive. Suite 120. Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 






































Northgate Slimline 386/33 MHz 




That GivesYbu More! 






More Power! 

More Performance! 
More Features! 


More Quality! 

More Service! 

More Support! 

Simply More Computer 




Than Your Money Can Buy 
From Any Source! 















































Now! Northgate Puts Revolutionary 
Edsun CEG Graphics OnYour Screen! 



Until now, standard VGA images left lots of room for 
improvement. Jagged edges ... wrinkled lines that should 
be straight... and just “ho-hum” clarity. (Actual photo) 



Same image with Edsun RAM DAC chip technology! Smooth 
curves and edges. Razor-sharp clarity. Techies call this 
“anti-aliasing." Tou'll call it “Incredible!” (Actual photo) 


ore power, less space! Northgate enhanced 
the power of Intel’s 386/33 chip with 64K 
of SRAM cache to make quick work of 
the toughest tasks you can create. All in a package 
that barely peeks over a 3.5” disk! 

SlimLine’s “space miser” secret lies in our unique 
motherboard. We’ve integrated the works. A 16-bit 
VGA adapter with 512K video memory, IDE hard drive 
interface and up to 16MB of 32-bit DRAM. And we 
still had room for five internal expansion slots. 

Say goodbye to “jagged” graphics... Northgate is 
first to bring CEG technology to the computer industry! 
We engineered SlimLine 386/33 with the revolutionary 
Edsun RAM DAC chip. This ingenious device emu¬ 
lates 24-bit color and 2048 x 2048 resolution. The 
days of standard VGA monitors displaying 16 colors 
from a palette of 256 are gone for good! 

Same monitor with Edsun technology will display 
over three-quarters of a million colors! 


Northgate “extra mile” service and support! 

You get a full one-year warranty on system parts and 
labor. Toll-free technical support - around the clock, 
every day. Plus FREE field repairs for one year by 
the nation’s largest computer service company. 


And our “ace in the hole”... grab the nearest phone 
and call us now. We’ll send SlimLine 386/33 to you 
risk free for 30 days. If SlimLine isn’t everything we say 
it is — and more — well buy it back. No questions asked 


SlimLine386/33 §900000* Otaslowas 

Starting At ONDf mv / 7 s 65 00 per month f 


Northgate SlimLine’*' Features: 


* 33 MHz 80386 Processor 
(Not An SX!) 

* 64K Of 20NS RAM Cache 

* Edsun CEG Graphics 

* 1MB RAM On Motherboard; 
Expandable Tb I6MB 

* SlimLine “Space Miser” 

Case Onlv 15* x 15" 
x 4.25"! 

* World-Famous 
OmniKeyf 101 Keyboard 

* 1.44MB Floppy Drive 
(1.2MB Optional) 


* Five Internal Expansion Sloct 

* Integrated 16-Bit SVGA 
Adapter With Up "Id 
1024 x 768 Resolution; 

512K Video Memory 

* MS-DOS 3 + 3 Or 4,01 And 
GW-BAS1C Or MS-DOS 
Version 5 And QLTCKBasic 
Installed 

* One Vfear Pa res/ Labo r Warra n tv; 
5 Years On Keyboard 

■ Award-Winning Northgate 
Documentation 

* FGC Class B Certified 


* Design Your Own Configuration! 

Stan with the base price shown and add your choice 
of drives* memory, cache, keyboard and video options. 
Your Northgate sales rep will work with yon to create 
the system to precisely match your applications. 


800-345-8709 


CALL TOLL-FREE 
24 HOURS EVERY DAY 

Major corporations, volume purchasers and 

gov eminent agencies eul J QAA FJF 2 A C Q 

National Business Accounts: {jUU“DTD - 0UO7 

Notice to Hearing Impaired; Northgate has TDD capability. Dial 800-535-0602. 

AVmWGATE 
COMPUTE# 

SYSTEmtMC 

7075 Flying Clnud [Drive. Eden Prairie. MN 55344 
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REVIEWS 


HARDWARE 


IBM and AT&T Enter the Fray 
of 386SX Notebook Computers 


ROBERT MITCHELL 


I BM and AT&T are not the first ven¬ 
dors to introduce 20-MHz 386SX 
notebook computers, but each com¬ 
pany has brought more than just a famous 
three-letter moniker to this new class of 
machines. The AT&T Safari NSX/20 1 s 
svelte, neofifties design turned a few 
heads in the BYTE Lab, as did the sys¬ 
tem’s “status-window” LCD pane!—a 
feature it shares with IBM’s new PS/2 
Model L4G SX. Calling the Model L40 
SX a notebook computer is stretching 
things a bit: The machine measures 12.8 
by 2.1 by 10,7 inches. IBM dearly in¬ 
tends the system to compete in the cate¬ 
gory of 386SX notebook machines, how¬ 
ever, and its keyboard makes good use of 
the extra space. 

AT&T sees the Safari NSX/20 extend¬ 
ing the reach of its AT&T Mail E-mail 
service by way of alphanumeric pagers 
and other wireless communications tech¬ 
nologies (see the text box “AT&T’s New 
Air Mail” on page 253). The Model L40 
SX is IBM*s first foray into a market long 
dominated by companies like Toshiba 
and Tandy. 

IBM PS/2 Model L40SX 

If IBM’s newest PS/2 is too big to be 
called a notebook computer, the key¬ 
board is worth every extra inch. The 
Model L40 SX’s full-function and full- 
size Enhanced AT keyboard boasts 84 
keys; the standard 17-key external nu¬ 
meric keypad completes the 101 -key ar¬ 
rangement, The 5-degree typing angle 
and good key response compensate for a 
short key travel to make this one of the 
best keyboards I’ve seen for a machine in 
this class. 

The Model L40 SX’s sidelit super¬ 
twist LCD screen is disappointing, how¬ 
ever. The 10-inch VGA display supports 
32 gray scales but suffers from consider¬ 
able image streaking, and it is difficult to 
adjust. Competing displays are far bet¬ 
ter; there’s simply no reason today to set¬ 
tle for a display of this poor quality. 

The base system comes configured 
with 2 megabytes of RAM, a high-den - 
sity 3 *A-inch floppy disk drive, and a 60- 
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IBM’s PS/2 
Model L40SX laptop (left) 
and AT&T's Safari NSX/20 
notebook computer (right). 


■ 

SYSTEM CONFIGURATION 

AS TESTED 


AT&T Safari NSX/20 

IBM PS/2 Model L40 SX 

Processor 

20-MHz 386SX; 
socket for 387SX 

20-MHz 386SX; 
socket for 387SX 

Memory 

4 MB of RAM 

6 MB of RAM 

Mass storage 

40-MB hard disk drive; 
high-density 3V2-inch floppy 
disk drive 

60-MB hard disk drive; 

3V2-inch 1 44-MB floppy 
diskdrive 

Display 

10-inch electroluminescent 
backlit triple-supertwist 

VGA LCD; 32 gray scales; 
status-window LCD 

10-inch sidelit super twist 

VGA LCD; 32 gray scales; 

10 status-window LCDs 

Keyboard 

82 keys; numeric 
keypad overlay 

84 keys; external 
numeric keypad 

I/O interfaces 

Serial, parallel, external 
monitor, and PS/2 
mouse/keyboard ports; 

AT-bus interface 

Serial, parallel, PS/2 mouse, 
numeric keypad, and 
external monitor ports; 

AT-bus expansion connector 

Size 

12 by 1.8 by 9.5 inches; 

7,3 pounds 

12.8 by 2.1 by 10.7 inches; 

7,7 pounds 

Other 

Windows 3.00a; DOS 4,01; 
bus mouse; 2400-bps 
internal modem; carrying 
case; handle 

2400-/9600-bps 
data/fax modem 
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ACTION SUMMARY 


AT&T’s New Air Mail 


T he newest AT&T Mail/Easy Link 
gateway, which reportedly will 
be available later this year, will 
give remote users who have a 
Tele find alphanumeric pager instant 
access to their E-mail messages. The 
pager holds up to 11 510-character mes¬ 
sages. You can read messages on a small 
16-character display or upload them 
into the Safari through the serial port 
and respond to them just as you would to 
any other AT&T Mail message. Pager 
users can configure their AT&T Mail 
mailbox to forward messages to their 
pager automatically. The system trun¬ 
cates long messages, but your AT&T 
Mail mailbox can hold a complete copy 
for you. 


MB hard disk drive. IBM also throws in 
an external power supply, a numeric key¬ 
pad, and a soft carrying case for $5995. 
The system 1 tested included an internal 
2400-/9600-bps data/fax modem ($695) 
and an extra 4 MB of RAM ($1995), The 
system has the usual complement of I/O 
ports and includes an AT-bus expansion 
connector for IBM's planned docking 
station. 

Ten status-window LCDs above the 
keyboard indicate keylock states, disk ac¬ 
cess, and battery-charge level. Special 
icons flash when the temperature or hu¬ 
midity exceeds the operating range (41 to 
95 degrees or 5 percent to 95 percent, re¬ 
spectively), The icons aren't all intu¬ 
itive, and some flash too quickly before 
going black again. Status-window labels 
would help. 

Power management features include 
setup options for the hard disk drive and 
the display time-outs, a front-mounted 
switch that puts the CPU into 2-MHz 
low-power mode between keystrokes, 
and a suspend/resume mode similar to 
that of Toshiba’s notebook computers. 
With this function, you can close the unit 
and even change the battery, if needed, 
without having to save files or exit a pro¬ 
gram, When you reopen the Model L40 
SX’s cover, however, the computer re¬ 
quires almost 30 seconds to restore oper¬ 
ations. 

During BYTE's battery-life tests, 
which disable all power-conservation 


AT&T estimates the cost of the ser¬ 
vice at 75 cents to $1 per message; the 
pager sells for approximately $350. The 
service is a joint venture with Telefind 
(Coral Gables, FL), which routes mes¬ 
sages between different paging service 
areas across the country. If you don't 
have an AT&T Mail account, you can 
call Telefind directly to send a short 
message. 

The new service has one drawback: 
Pagers can only receive messages, 
AT&T expects to unveil two alternatives 
in 1992—based on packet radio and cel¬ 
lular technology—that will provide 
two-way communications for AT&T 
Mail users who don't have access to the 
public telephone network. 


functions, the system's nickel-cadmium 
battery lasted 1 hour, 54 minutes—far 
shorter than the limes of the AT&T Safa¬ 
ri, Compaq LTE 386s/20, and Toshiba 
T2GQ0SX machines. With a recharge 
time of 10 hours, you’ll want IBM’s 4- 
hour quick charger ($219) and an extra 
battery ($129). 

The Model L40 SX performed at about 
the middle of the pack in BYTE’s low- 
level and application-level benchmarks. 
(For more information on the Compaq 
and Toshiba notebooks, see “No-Com- 
promise Notebooks with 386SX Power/’ 
June BYTE, and “Perfectly Portable,” 
February BYTE. ) 

AT&T Safari NSX/20 
The Safari NSX/20 earns praise for more 
than its appearance; AT&T has loaded 
the standard configuration with 2 MB 
of RAM, a 40-MB hard disk drive, a 
mouse, and a 2400-bps V.42/MNP level 
5 modem. AT&T also preinstalls DOS 
4.01, Windows 3.00a, Windows Produc¬ 
tivity Pak, and AT&T Mail Access Plus, 
If you send in the product registration 
forms, AT&T will send you a carrying 
handle and slipcase. 

Given ail these features, it’s not sur¬ 
prising that the Safari sells for $5399— 
on a par with the Texas Instruments 
TravelMate 3000. The machine I tested 
included a proprietary 2-MB memory 
card ($795) that slides right into the side 
of the unit. 


EVTE 

■ WHAT THE ISM PS/2 MODEL 140 SX 
AND THE AT&T SAFARI NSX/20 ARE 

Unique new competitors in the 
386SX notebook computer arena. 

■ LIKES 

Fans of IBM's dicky Enhanced AT 
keyboard wifi love the Model L40 
SX's 84-key keyboard and 
external numeric keypad. The 
Safari's display is outstanding; 
it's one of the few LCDs that work 
acceptably with Windows 3,0. 

■ DISLIKES 

You may find the Model L40 SX's 
display quality unacceptable. 

The Safari's keyboard is a bit stiff 
for touch-typing. 

■ RECOMMENDATIONS 

The Safari's display makes it an 
excellent, but expensive, machine 
far running Windows 3.0. 

For other applications, competing 
machines that BYTE has reviewed 
offer good displays and 
comparable or better performance 
for less money. 

■ PRICE 

Model L4G SX base system, $5995; 
system as tested, $8685; 

Safari base system, $5399; 
system as tested, $6194 

■ FOR MORE I NFORMATION 

AT&T Computer Systems 
1776 On the Green 
Morristown, NJ 07962 
(000)2474212 

Circle 1108 on Inquiry Cord. 

IBM Corp. 

U.5. Marketing and Services 
Department ZW l 
1133 Westchester Ave. 

White Plains, NY 10604 
(800) 426-2460 

Circle 1109 on Inquiry Card, 



The system’s full-travel keyboard 
feels less responsive and somewhat stiff 
compared with the looser, clicky key¬ 
board of the Model LAO SX; the Model 
LAO SX’s is faster for touch-typing. The 
Safari’s 82-key layout doesn’t match that 
of the Model LAG SX but is quite good for 
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386SX NOTEBOOKS 



NOTEBOOK COMPUTER BENCHMARKS 


AT&T Safari NSX/20 

IBM PS/2 Made! L40 SX 

Tl TravelMats 3000 
AST Premium Exec 386SX/20 
Dataworld NB32GSX 
Toshiba T2000SX 
Samsung NoteMaster 386S/16 
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The notebook computer b&nchmark suila includes a baltery-llfa last, tba slandard low-level benchmarks, and a modified version of the standard applicatron-leveH benchmafka, We 
run ihe hattery-llfe lest with all powenconservatron funciions disabled, Results Pf the ballery-lett lest are in minutes. For all other benchmarks, the r&sults are Indexed and show relative 
performance; for each individual index, an 8-MH* IBM AT running MS-DOS 3.3 *= 1. 

For details on the notebook computer- benchmarks, see "From Ihe Testing Notebook, " page 152, February BYTE 


a notebook computer. It includes 12 half- 
size function keys; arrow keys in an 
inverted-T configuration; and separate 
PageUp, PageDown, Home, and End 
keys. The Fn key controls keylock status 
and the embedded numeric keypad, tog¬ 
gles the machine into sleep mode, brings 
up the setup menu, and toggles the dis¬ 
play to inverse video or to an external 
monitor. 

The Safari notebook's trump card is 
its 10-inch triple-supertwist Sharp VGA 
LCD screen. Electroluminescent back¬ 
lighting, 32 gray scales, and a wide view¬ 
ing angle make for an outstanding dis¬ 
play that easily equals that of the TI 
TravelMate 3000. The Safari drives an 
external monitor at a resolution of up to 
800 by 600 pixels by 16 colors. 

The system's status-window LCD has 
icons for power-source and battery- 
charge state, keylock status, and floppy 
disk and hard disk access. Its other icons 
include an envelope that appears when 
you have E-mail waiting and an owl that 
closes its eyes when you put the Safari 
into sleep mode. 

From the setup screen, you can set 
time-outs for the hard disk drive, key¬ 


board, and display or turn off power to 
the modem and I/O ports. The CPU 
automatically steps down into 2-MHz 
sleep mode during periods of inactivity. 
Changes made in the setup screen take 
effect only after you reboot the machine. 
The Master Control utility lets you adjust 
the power management functions on the 
fly from a menu or from the command 
line. You can, for example, write a batch 
file that enables power to the modem be¬ 
fore it runs AT&T Access Plus and then 
shuts it down when you exit the applica¬ 
tion. The utility also provides extensive 
display controls and a video “fast mode” 
that expands video memory to dramati¬ 
cally improve performance. 

The system runs on two nickel-cadmi¬ 
um batteries that bring the total system 
weight to just 7.7 pounds. The dual nick- 
el-cadmium batteries held out for 3 
hours, 37 minutes in the BYTE battery- 
life benchmarks, edging out the Toshiba 
T2000SX v s nickel-hydride battery by a 
few minutes, A full recharge takes 6 
hours; AT&T plans to offer a 2-hour fast 
charger. The Safari performed on a par 
with the Model L4G SX on the BYTE 
benchmarks. We did not enable the video 


fast-mode setup option, because AT&T 
warns that it may not be compatible with 
all applications. 

Choosing a Machine 

The IBM PS/2 Model L40 SX's excellent 
keyboard just can't compensate for its in¬ 
adequate display, short battery life, and 
high price. Compare the Model L40 SX 
($5995) to the similarly equipped Safari 
($5399), the Toshiba T2000SX ($4298), 
and the superfast Compaq LTE 386s/20 
($4799). 

The AT&T Safari NSX/20 makes a 
good, but expensive, machine for Win¬ 
dows 3.0 and AT&T Mail users. I'd 
choose it over the smaller and slightly 
faster TravelMate 3000 ($5499), which 
has a comparable display but a shorter 
battery life. Otherwise, you may want to 
consider the Compaq LTE 386s/20 or 
Toshiba T2000SX. Both have good key¬ 
boards and displays and good battery 
life—and sell for less than the Safari, a 


Robert Mitchell is a technical editor for 
the BYTE Lab and specializes in system 
evaluations , You cm reach him on BIX as 
4t rob_mitchell. ” 
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187 E. Wilbur Rd., Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuickMod 


We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON'T CHANGE A LINE OF YOUR CODE 
It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 

Execution speeds up to 100% faster 

Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 


ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


800/624-7487 • 805/496-7429 fax • 805/496-5837 Outside U.S. 


SOFTWARE 


ANNOUNCING 

PASCAL 4 ;. 


A High Performance Option 
For Turbo Pascal Users 




AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal +. You'll 
qualify for races you never could enter before. 

CALL NOW OR WRITE FOR INFORMATION 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly from us by 7/31/91 and pay only: 

$295 u!s. & Canada $395 after offer expires 

$375 Canada $475 after o« e , « P i~ S 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Softumre and Pascal + are trademarks of Gogesch Micro Systems, Inc. 
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Stacker compresses data 
to give SllmZJr 80MB 
of storage capacity! 

A $149 JO value FREE! 


/^et 80MB of storage for the price 
Uof 40MB! How to make the best value 
in notebook computers even better? Put 
In a fast 40MB hard drive, double Slim/i#s 
storage capacity with FREE Stacker data 
compression software. Then include ... 

Free $49.95 value cursor enhancing 
software! Now, Slim/ifl? comes with your 
choice of Magic Cursor for Windows or 
No-Squint™II for DOS at no extra 
charge! Both programs let you select 
from a variety of cursor options — let you 
set cursor “blink'' rate, too. Your cursor 
will “pop' off SlimL/Vs screen. 

Choose from 3 packages! Nortbgate 
brings you specially configured 1,3 
and 5MB systems. Take your pick, then 
call us toll free to order! 


SlimZite 1MB Package 

* 80386SX™/20MHz Processor 

* IMBRAM 

* 40MB1 Lard Drive 

* 3.5" Floppy Drive 

* Free S tacker Software 

* Free Magic Cursor for Windows or 
No-Squint II for DOS 

Only *2999°® 

Slim Lite 3MB Package 

* 8G386SX/20MHz Processor 

* 3MB RAM 

* 40MB Hard Drive 
■ 3.5''Floppy Drive 

* Free Stacker Software 

* Free Magic Cursor for Windows or 
No-Squint II for DOS 

Only *3199 00 


Slim Lite SMB Power Package 

Everything you need to communicate 
with business associates the w r orld over. 
Includes a 2400 baud internal modem, 
5MB memory PLUS FREE Crosstalk™. 
This software features pull-down menus 
to make modem communications a 
breeze! Includes: 


• 80386SX/2QMI Iz Processor 

• 5MB RAM 

• 40MB Hard Drive 


• 3.5" Floppy Drive 

* Internal 2400 Baud MNP-5 Modem and Free 
Crosstalk Software 


* Free Stacker Software 


* Free Magic Cursor for Window's or 
No-Squint 11 for DOS 


Only *36990° 





Only Northgate Brings Y>u All This In A6 Lb. System! 


COMPACT 
POWER! SlimU» 
is a nifty 11.7" x 

sjzs'xLr- 

mcks easily in 
j your briefcase. 
Plenty of room 
to spare for 
extra batteries, 
AC adapter, a 
mouse and all your other 
business essentials, too. And at only 
6,1 lbs. — including battery — it wont bog 
you down. With the AC adapter (included 
with your SlimD#) the whole system 
weighs only 6,9 lbs. Incredible? You bet it 
is. And you get this only from Northgate! 





RAZOR SHARP READABILITY! 

Sparkling bright sidelit LCD display— 
VGA 640 x 480 — and you'll see a true 
32 shades of gray (Windows solitaire 
addicts, you’ll actually see differences 
between red and black suits). Other systems 
claim 32 shades, but just don't measure 
up to Slim Lite. Compare before you buy! 



FAST RESPONSIVE TYPING- 
ONLY ONE EN KEY FUNCTION! 
Before you buy a notebook, check out 
the keyboard. Beware of those that have 
lots of FN key functions. Many systems 
require using these in conjunction with 
other keys to substitute for separate keys. 
Excessive FN key use slows dmn your typing, 
can be confusing and downright aggravating* 


SlimZjte has separate PG UP, PG DN, 
HOME and END keys... and indepen¬ 
dent inverted T” cursor keys. You II feci 
like you re typing on your office desktop! 

The typing keycaps are full size and 
comfortable. Keyboard quality* you 
expect only of a Northgate, 



TOP; Rechargeable Nt-Cad battery wei^is 1.05 lbs. 
BOTTOM: Compact'AC Pack 11 weighs well under a pound. 


UP TO 2.5 HOURS OF REAL 
TIME WORK! SYimLite gives you up 
to 2.5 hours of on-the-go computing 
power. Ingenious power-down feature 
saves energy, lets you resume working 
where you stopped. Rechargeable 
battery is one of the smallest, lightest 
ever made. Two of them will get you 
through a coast-to-coast flight. SliniD'fif 
recharges WHEN in use with AC adapter. 
External battery charger available. 


SLMLITE DOUBLES AS A 
DESKTOP! Unique Northgate holder 
lets you set up SlimZi/fc as a desktop 
“mini-tower” Slide it into the optional 
stand, connect your full size keyboard 
and monitor and printer. Presto! You have 
a powerful desktop computer. You can 
even communicate around the world with 
an optional 2400 baud internal modem. 



TEST SLIML/7E RISK FREE! Order 
Slimier now and give it a w r orkout for 
30 days. If Slim/itf doesn't deliver every¬ 
thing you expect, return it. Well buy It back 
for every penny you paid. 


Northgate Slim Lite Features; 

■ System dimensions: 11,7825* x 19^ 
battery 4.87"xI7.Vx (>.68 K ; AC adapter 5.3 2' 9 
x2.7] n x I.7S* 

• System weight: 6.1 lbs with battery; AC adapter 
0.81k; battery 1.05 lbs.. 

• 84-kcv keyboard emulating 101: only one FN function 

• 83“ diagonal LCD screen; supports 32 shades of mm; 
VGA 640 x 48b 

• 386SX/20MH2 f&w&saf; 80,387SX tiipmccssor support 

•Up to SMB RAM 

• 40MB hard drive with auto parking 

• L44 MB 3.5 "floppy drive 

■ External VGA monitor and keyboard ports 

• Parallel and 9-pin serial ports 

• Supports internal 2400 baud MNP-5 modem (optional) 

• AC battery charger (optional) 

• MS-DOS 4.UI or Version 5 installed 

• QA Plus Diagnostic and Utilities software 

• Free Stacker software and cursor enhancer software 

■ One-year partsi labor warranty 

• Award-winning toll-free technical support - 24 hours 
a day seven days a week 


CALL TOLL-FREE 

24 HOURS EVERY DAY : ,nd p™™ 1 cdJ 


Major nniwrariors, VTihimc purchases 
Him 


Nitinniit Business tecMim*: 


800 - 345-8709 800-545-6059 

Fax your order! 800-323-7182 

Notice indie Hearing Impaired: Nmf^eltyTUL) capability. LHatSOO-SjS-OM?. 


MQK7NGATE 

COMPVTm 

stsmtswc 


7075 Flying Cloud Drive, Ftlcn Prairie, MN 55344 


Knrrlipiii: 1 mpun Hir*ipnn,, Inr I'Wii. AD ri)[tin ic revved. hariftiMir. SlimJjw jnJ ihc N.vitiqgiii ‘N‘ Idro ire refund iridemjrki nF Non^ptr Campuier Hvmnii S&JEftSX11 ■ i 

cnmpnnciU, rrf ci|iixj lx pcdii All lujM kin 

eh mare but nn be sliKhrl, Ire. 


AwhHrKT Kudin* re 1-MOO jUH'lftH ■ Wji>. Slaclsur (tat* enm pres nun tatarere. Actuil itoeiff nr 
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Solved. 


Mathcad 3.0. 


When number-crunching time comes, 
does work grind to a screecning halt? 

Want a better way to do technical calcula¬ 
tions than a spreadsheet or calculator-an 
obstacle clearer instead of an obstacle creator? 

You need new Mathcad 3.0, the crunch- 
thosc-numbcrs, and deliver-results-in-a- 
sccond calculation software. 

As in-depth as you want, as routine as you 
need. Matncad 3.0 does everything from 
averages to FFTs, from percentages to matri¬ 
ces. Almost every function you’ll ever need 
is built in for rapid, effortless calculations. 

New Electronic Handbooks make it easy 
to click-n-paste hundreds of standard for¬ 
mulas, useful data, even entire calculations 
into your documents. And a full range of 
add-on Applications Packs help you solve 
problems specific to your profession. 


Mathcad’s new easy to learn and use 
Windows 3.0 interface has you up and 
running in hours—not days. Best of all, 
Mathcad is just plain fast. 

Simply plug in data and you’re donc- 
Mathcad does all the work for you. It docs 
the calculations. Automatically updates 
results when you change a variable in the 
live document. It graphs in 2-D or 3-D. 

And prints results in presentation-quality 
documents, complete with equations 
in real math notation. In the Diink of an 
eye—numbers crunchcd-and you’re back 
to work. 

Meet the Mathcad 3.0 power list: 

• New easy to learn and use Microsoft 
Windows £.0 interface 

• New Electronic Handbooks and Applica¬ 
tions Packs provide solutions for Electrical, 
Mechanical, Civil and Chemical Engineer¬ 
ing, Statistics, Advanced Math, and Numer¬ 
ical Methods 

• New symbolic calculations performed 
more easily than with any other product 

• Does exponentials, integrals, matrices, 
and more 




Mathcad 2.5 


3-14491 


BotdPH 


BeatoTI? 


• 2-D and 3-D graphics 

• Prints high-quality 
documentation 

• PC DOS, Macintosh®, and 
Unix® versions also available 

For a free Mathcad 3.0 
demo disk, or upgrade informa¬ 
tion*, call 1-800-MATHCAD 
(or 617-577-1017, Fax 617- 
577-8829). Or sec your software dealer. 

Available for IBM* compatibles, Macintosh 
computers, and UNIX workstations. 

TM and (9 signify manufacturer's trademark nr registered trademark 
respectively 

1-800-MATHCAD 

a far ufgtrmla smilabk for that who pun ban Moihud 2 5 for DOS from 
SJim-Vmi. ('Mfordetmk. 


The answer is 

Mathcad 

MathSoft, Inc. 

201 Broadway, Cambridge, MA 02139 USA 


Mathcad 

» 




End of Problem. 


Australia: Hearoe (03) 8661766; Belgium: SCI A 013/5517 75; Denmari: Engberg 42 2517 77; Finland: Zenex 90-692-7677; France: ISEOgw (I) 46 09 24 00; Germany: Sofrtinc (0 78 02) 4036; Italy: Channel 02-90091773; Japan: CRC 05-3665-9741; 
Netherlands: Rlaasmg 0162041600; Norway: Pnxcch 09-959020; Switaeiland: Rrdacom 032 4101 11; DX: Adept Scientific (0462) 480055. In other locations, contact MathSoft, USA. 
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JONATHAN AMSTERDAM 


Taking Exception to C 



H ope for the best and prepare for the worst. Not 
a bad motto for programming* But living up to 
it can mean a lot of convoluted code* Your job 
is easier and your source code simpler if you 
have some form of exception handling* 

In programming terms, an exception is any interrup¬ 
tion in the normal flow of a program. Common excep¬ 
tions are division-by-zero, stack overflow, and disk- 
full errors, and I/O with a file that isn’t open. The 
quality of a program depends on how completely it 
checks for possible errors and deals with them* Code 
used for trapping errors can be excessive, and it cer¬ 
tainly gets in the way of the readability of the normal 
program flow* Exception handling lies outside the code 
for normal operations. Many languages (e.g., PL/I, 
Ada, and a proposed new version of C ++) have it built 
in. Even though C doesn’t have exception handling, you 
can implement the concept in your C programs. 

The Yikes Syndrome 

At one time or another, you’ve probably been the victim 
of your own wishful thinking* For example, you’d like 
to read something from a file, so you write: 

FILE *f; 

f = f open (filename, ’/r 17 ); 
read_stuff(f); 
fclose(f) i 


This works fine, until you try 
to open a file that doesn’t 
exist, or that you don’t have 
read permission for, or that 
has any other problem* Then, 
fopen returns NULL, and your 
program dies ignominiously. 

Yikes! 

It’s dear whafs happened* You didn’t want to take 
the time to check for errors, so you engaged in a bit of 
wishful thinking: Nothing will go wrong with my pro¬ 
gram. Of course, you should have written something 
like the following: 


Ordinarily, C doesn’t 
provide exception 
handling; here’s how 
you can add it 


FILE *f; 

if ((f=fopen{filename, "r")) 

== NULL) 

{ 

fprintf(stderr, 

TT Could not open file $s\n% 
filename); 
exit(l); 

} 

else 

{ 

read_stuff(f); 
fclose(f )\ 

} 

continued 
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That's closer to being correct (though 
you don't check for errors while reading 
or dosing the file), but it's cumbersome, 
it's ugly, and it obscures the “normal/' 
nonerror case that was expressed so 
clearly in the original code. Worst of all, 
you have to type in all that extra code 
every time you do anything that could po¬ 
tential ly result in an error. 

Here's one way out, at least for this ex- 
ample. Write your own version of fopen 
to do the error checking: 

FILE #file_open(char #fname, 

char *type) 

{ 

FILE *f; 

if ((f=fopen(fname, type)) 

== NOLL) 

{ 

fprintf(stderr, 

"Could not open file 
%s\n v f 
fname); 
exit{l); 

} 

else 

return f; 

} 

Since f ile_open is guaranteed to return 
a valid file pointer if it returns at all, you 
can now safely use the original code, re¬ 
placing fopen with file_open. 

This is a reasonable solution for quick- 
and-dirty programs that can easily be re¬ 
run if they fail. But in many other situa¬ 
tions, you'll want to do something more 
polite than exiting: You may want to 
enter another filename, or try a different 
filename from a list, or simply proceed, 
ignoring the error. 

It's not feasible to write a version of 
file_open for each possibility, but, on 
the other hand, it's painful to have to put 
in the error-checks all the time. If fopen 
were the only place where this problem 
came up, it would be no big deal. But the 
same issue crops up with file I/O, dy¬ 
namic memory allocation, arithmetic 
(overflow and division by zero), and 
elsewhere. The problem is how, in the 
face of all these potential errors, to write 
dean code that checks for errors and 
handles them flexibly. 

Exception Handling 

You can have an exception-handling 
mechanism for C by combining C's non¬ 
local goto feature with some clever mac- 
rology. But first, to get an idea of what a 
good exception-handling facility looks 
like, consider Ada, In Ada, you could 
write your file like this: 


f: DL.FILE; 
begin 

0PEN(f, filename); 

read_stuff (f); 

CLOSE(f); 

exception 

when NAMELERROB = > 

PUT("Filename error"); 

- maybe ask user for 

- another filename 

when DEVICE_JERR0R - > 

PUT("Device error"); 

- do something 
appropriate 

when others = > 

- do something here 

end; 

Here’s how it works: If no exceptions 
are encountered while the code is execut¬ 
ing between begin and exception, then 
execution continues after end. If an ex¬ 
ception does occur, then control trans¬ 
fers to the code (i.e., the exception han¬ 
dler) after exception, where appro¬ 
priate action is taken depending on the 
kind of exception. After the exception 
handler is run, execution continues after 
end. Ada defines several kinds of excep¬ 
tions for file, numeric, memory alloca¬ 
tion, and other errors. I've shown a cou¬ 
ple to give you the gist. (Ada also allows 
you to define your own exceptions.) 

You can see that Ada's except ion-han¬ 
dling mechanism clears up one problem: 
You can now separate the normal execu¬ 
tion path from the error checking. Pro¬ 
grams are easier to read, because the 
error-checking code has been relegated 
to the status of a footnote, instead of clut¬ 
tering up the main program text. But are 
programs any easier to write? Don't you 
still have to write error-handling code 
wherever you think an exception may 
happen? 

No, you don’t. Say you were writing a 
quick-and-dirty program and decided to 
leave off the error checking: 

f: IJL.FILE; 
begin 

0FEN(f, filename); 

read_stuff(f); 

CLOSE(f); 

end; 

You would not get a 44 Bus error-core 
dumped” message if an error occurred 
during OPEN, Instead, the program would 
abort with a message like “Unhandled 
exception: NAME_ERROR”—not an 
ideal message, but it beats dumping core. 

Ada avoids generating a bus error, be¬ 
cause it never calls read_stuff with an 
invalid file. Instead, OPEN notices the 


error and raises an exception. In Ada, 
when an exception is raised, it propagates 
up the call stack looking for a matching 
exception handler, tf it doesn't find one, 
the program aborts with an “Unhandled 
exception” error message. 

Because a raised exception searches 
the entire call stack, it's not necessary to 
put exception handlers everywhere an 
error might occur. For instance, if the 
main body of your quick-and-dirty Ada 
program looked like this: 

begin 

- do normal processing 
exception 

WHEN NAME_ERROR = > 

PUT("I r m sorry, but"); 

PUT("something was wrong"); 
PUT("with the name of a 
file."); 

WHEN others = > 

PUT {"Pm sorry, but"); 

PUT ("an error occurred."); 
end 

you would at least have a program that 
apologized before it died. The exception 
raised by OPEN would propagate to OPEN's 
caller, then to the caller of that proce¬ 
dure, and so on, until it reached the 
handier. 

You should now be convinced that ex¬ 
ceptions are a pretty good solution to the 
error-handling problem. They factor out 
normal processing from error process¬ 
ing; they allow flexible treatment of 
errors, since handlers can contain any 
code; and they reduce the amount of 
error code that needs to be written, be¬ 
cause handlers occur only at certain cru¬ 
cial places in a program. So, how do you 
do it in C? 

Exceptions in C 

Exception handling in C looks and works 
much like it does in Ada. You will be able 
to write code like: 

WITH_HANDLING { 

f = file_open(filename, 

"r"); 

read^stuff(f); 
file_close(f); 

} 0N_EXCEPTI0N { 
fprintf(stderr, 

"Error while reading file 

filename); 

exit(l); 

} END_HANDLXNG; 

Exceptions will propagate up the call 
stack looking for handlers. If none are 
found, you will receive an “Unhandled 
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SOME ASSEMBLY REQUIRED 


Listing 1: You can distinguish between different kinds of exceptions 
using standard C constructs. This code prints a message in response to the 
error type . 

WITtOiANDLING { 

f = file_open(filename, "r"}; 
read^stuff (f); 
file_close(f); 

} ON_EXCEPTION { 

if (theException == FileOpenError) 

fprintf(stderr, "Error opening file $s\n r ', filename); 
else if (theException == FileReadError) 

fprintf(atderr, ’’Error reading file Ja\n T \ filename); 
else if (theException == FIleCloseError) 

fprintf(stderr, "Error closing file fls\n n , filename); 
else 

reraise{); 
exlt(l); 

} END_HANDLING; 


exception” message- Note that the exam¬ 
ple uses file_open and f!le_elose, 
whieh you must write. The f ile_open 
statement looks like it did before, but in¬ 
stead of exiting, it raises an exception: 

FILE *file_open(char *fname, 
char *type) 

{ 

FILE #f; 

if ((f= fopen(fname* type)) 

== NULL) 

raise(FileOpenError); 
else 

return f; 

i 

You can distinguish between different 
exceptions. In the code after 0N_EXCEP- 
TIQN, the global variable theException 
is set to the exception that occurred. You 
use standard C constructs to examine it* 
The code in listing 1 prints a message 
and dies if the error is a file error but 
leaves processing of other exceptions to 
other handlers by using the reraise 
function to raise the exception again* A 
raise or reraise that occurs within a 
handler is not trapped by that handler but 
proceeds to the next one up on the stack. 
To declare an exception, you declare a 
global variable using the exception data 
type and give it a string value: 

exception FileOpenError - 
“File open error"; 

In fact, exceptions are just strings, and 
exception is equivalent to char #, Us¬ 
ing numbers for exceptions would allow 
the use of switch statements in exception 
handlers but would require a mapping 
between numbers and strings. If excep¬ 


tions are strings, that mapping is auto¬ 
matic. Note that the equality checks are 
no more expensive for your exceptions 
than they are for numbers, because you 
are comparing the addresses of the 
strings and not their contents. 

Implementation 

There are two problems in implementing 
the mechanism just described: You have 
to devise a way—ideally, a portable 
way—of searching the stack for excep¬ 
tion handlers, and you have to introduce 
the WITH HANDLING syntax into C. You 
solve the first problem with C’s setjmp 
mechanism and the second with macros. 

C provides a powerful and portable 
mechanism for nonlocal control-flow in 
the form of two procedures: setjmp, 
which marks a point to which control can 
return, and longjmp, which jumps to 
that point. Here’s how these functions 
might be used for the file-error example: 

# Include < setjmp. h> 

jmp^buf jb; 

read_flie{char *filename) 

{ 

FILE #f; 

if (setjmp(jb) =- 0) { 
f = file_open{filename* 

"r"); 

read_stuff(f); 
file_elose(f ); 

} else { 

fprintf(stderr* 

"Error while reading file 
*s\n", 
filename); 
exit(l); 

} 


} 

FILE 

*f ile_open(ctiar *fname* 
char *type) 

c 

FILE *fj 

if ((f=fopen(fname, 

type)) « NULL) 
longjmp(jb* 1)* 

else 

return f; 

} 

If you are unfamiliar with the setjmp 
mechanism, you will probably find this 
code confusing. The call to get j mp saves 
information about the current state of the 
computation in the global variable Jb, 
whose type jmp_buf is declared in the 
set j mp.h header file* The setj nip proce¬ 
dure then returns 0, If file_open dis¬ 
covers an error, it executes longjmp with 
the same jmp_buf jb. The weird part is 
that longjmp causes setjmp to return 
again— this time with longjmp’s second 
argument, t, as a return value. Hence, 
the error-handling code in read_file 
will be executed. If longjmp is never 
executed, setjmp behaves normally, and 
the error-handling code is skipped. 

As should be clear, the set jmp mecha¬ 
nism goes a long way toward solving the 
problem: It allows you to portably "un¬ 
wind” the stack to an earlier point. But 
setjmp is too low-level. You have to de¬ 
clare a jmp_buf for each distinct use of 
setj mp, and C gives you no way of stack¬ 
ing these jmp_bufs to allow the kind of 
repeated unwinding that reraise needs. 
Also, setjmp is dangerous. Nothing pre¬ 
vents you from calling longjmp with an 
invalid jmp_buf—one that was estab¬ 
lished by a setjmp whose procedure has 
already returned. The result of doing this 
is unpredictable and probably fatal. Like 
goto, the setjmp mechanism is too 
powerful. You can view exception han¬ 
dling as a kind of structured setj mp. 

Taming by Stacking 

You can begin taming setjmp by devel¬ 
oping a way to stack jmp„bufs. The idea 
is that each time you want to invoke 
setjmp, you create a new jmp_buf, push 
it onto the stack of jmpjbufs, and then 
call setjmp. A call to longjmp uses the 
top jmpj^uf on the stack and then pops 
the stack. This method correctly imple¬ 
ments the desired semantics for excep¬ 
tions, since longjmp will go to the most 
recently established handler. 

Here’s one way of implementing the 
jmp_buf stack: 
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SOME ASSEMBLY REQUIRED 


j mp_buf 

j b_stack[MAX_JB„STACK_SIZE]; 

An array will work fine, and it’s easy, 
but it makes me ill at ease. I dislike arbi¬ 
trary limits, and MAX_JB_STACK_SIZE is 
an arbitrary limit. How big should it be? 
10? 20? What if I have a recursive proce¬ 
dure that establishes a handler on each 
call? Now how big should it be? 

Instead of using a fixed-size stack, you 
can use a linked list with this structure; 

typedef struct jbr { 
jmp_buf jb; 
struct jbr *next; 

} jmpj3iif_rec; 

Whenever the program needs a new 
stack element, it must allocate one; when 
it's through with the element, it should 
free it. The stack can grow as big as 
memory allows, but it is mildly annoying 
that the program needs to allocate and 
free these jmp_buf_recs all the time. 
And malloc and free are not the fastest 
functions in the world. Although it's not 
a big deal, it would be nice if you could 
avoid that sort of allocation, especially 
since jmp_buf_recs are going to be par¬ 
celed out in a stack discipline with the 
last one allocated being the first one 
freed. If only you could find a stack on 
which you could do the allocation. . * 
How about the C stack? Why not 
thread the linked list of jmp_buf_recs 
right through the stack that C uses to save 
local variables and other function-call 
information? It sounds grungy and im¬ 
plementation-dependent, but it isn't at 
all. You simply make each j mp_buf_rec 
a local variable, like so; 

Jmp_buf_ree #cur_rec = MULL; 

f() 

{ 

jmp_buf_rec jbr; 
push_Jbr(&jbr); 
pop_jbr(); 

} 

push_jbr(jbr); 

Jmp_buf_rec *jbr; 

{ 

jbr-xnext = cur_ree; 
cur_rec = jbr; 

} 

pop_Jbr() 

{ 

cur_rec - cur_ree->next; 

} 


The global variable cur„rec points to 
the top of the stack, push_jbr adds a 
record to the stack, and pop_jbr re¬ 
moves a record. C automatically allo¬ 
cates the storage for the records. 

A remaining annoyance is that the 
local variable jmp_buf_rec is at the be¬ 
ginning of the function, separated from 
the pushing and popping. You won't be 
able to write a WITH_HANDLING form, but 
you must declare the jmp_buf_rec. 

A seldom-used C feature provides the 
solution: Declarations may occur inside 
any block (i.e., any open brace). Instead 
of declaring the variable at the top of the 
function, you create a block in the middle 
and declare it there, next to the push. 

f() 

{ 

/# start a nev block #/ 

{ 

/# create the record #/ 
jmp_buf_ree Jbr; 

push_jbr{&jbr); 

pop_jbr{); 


Note that you must close the block after 
the pop. You can rewrite the read_file 
function as shown in listing 2, 

All you have to do is package this 
method in a more palatable syntax using 
macros. In listing 2, the lines marked 
with a 1 constitute the WITH_HANDLING 
macro, those that have a 2 constitute the 
0N_EXCEPTION macro, and the crucial 
close braces are taken care of with 
EfTLEXCEPTION, (The macros are de¬ 
fined, so that multiple statements be¬ 
tween them do not need to be surrounded 
by braces—but I do so as a style quirk.) 
The actual definition of WITH_HANDLING 
(shown in listing 3) differs from the 
above: First, the jmp_buf_rec variable 
begins with an underscore to minimize 
conflict with a programmer's variables; 
second* theException is set to NULL in 
case it had been set by a previous raise. 

The last important piece of the imple¬ 
mentation is raise: 

void raise(ex) 
exception ex; 

{ 

jmp_buf_rec #jbr; 

if {cur_rec == NULL) { 
fprlntf(stderr, 

Tl Unhandled exception: %s\n", 
ex); 


exit(2); 

} else { 

theException = ex; 
jbr - cur^rec; 
pop_jbr(); 
longjmp(jbr, 1); 


If the stack of jmp_bufs is empty, raise 
exits the program; otherwise, it sets the- 
Exception* pops the stack, and long- 
jmps to the top J mp_buf. 

This concludes the implementation. 
The entire code is shown in listings 3 and 
4. As you can see, it's quite short—88 
lines in all. I haven't written versions of 
fopen, fgets, malloc, and so on that 
raise exceptions on error, but they arc 
easy to write. 

Three Key Ideas 

The exception-handling system is a nice 
example of how to take a low-level fea¬ 
ture—in this case setjmp—and make it 
convenient and palatable by exploiting 
some simple but powerful ideas. Follow¬ 
ing are the three ideas Fve used: 

The Cstack. If your allocation pattern 
mirrors the function-call pattern of your 
program, you can use C's automatic 
stack allocation to do your work for you. 

Internal blocks and local variables. By 
setting up a block inside a function and 
declaring variables within it, you can 
keep the different parts of a mechanism 
in one place, paving the way for match¬ 
ing macros. 

Matching macros , Macros that occur 
in matching pairs (e.g., WITH_HANDLING 
and END_HANDLING) beef up C's already - 
powerful macro facility. 

This third idea is so important and 
useful that I want to provide two more ex¬ 
amples of it. First, I haven't yet discussed 
three macros in listing 3: UN¥IND_PR0- 
TECT, 0N_UNVIND, and END_UNWIND. 
These provide an interface to the excep¬ 
tion-handling mechanism that allows for 
cleanup code to be executed even if a pro¬ 
cedure exits abnormally. Again, file 
handling is a good illustration. Say you 
want to open, process, and close a file, 
but you are not interested in catching 
errors. However, you do want to be sure 
that the file is closed, whether or not an 
exception occurs. You can do this by 
writing the following: 

UNWIND_PR0TECT { 

f = fiie_open{filename); 
process(f); 

) 0N_UMVINE3 
fclose(f); 

END_UNVIND; 
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DICK FOUNTAIN 


The Transputer 
Strikes Back 


I n 1985, Inmos launched the T414 transputer, the 
world’s first microprocessor built for parallel pro¬ 
cessing. The concept was simple: Put a CPU, 
some memory, and four fast DM A/serial-commu¬ 
nications links onto a chip, and then hook many 
chips together and make them work in parallel. Gang¬ 
ing up conventional microprocessors in this fashion in¬ 
evitably leads to a communications bottleneck as the 
chips contend for control of the bus. With transputers, 
you can be sure that computation power and communi¬ 
cations bandwidth remain roughly in balance as the net¬ 
work grows, since each extra chip adds a bit of both. 

Implementing the concept required what was then 
state-of-the-art silicon technology. In its heyday, the 
20-mil lion-instruction-per-second T414 was the fastest 
32-bit microprocessor on the market, and its 2-million- 
floating-point-operation-per-second cousin, the T800 
(launched in 1987), held a similar honor for a while. 
Recently, however, new RISC and CISC processors 
from Sun, Mips Computer Systems, and Intel have 
obliterated this performance edge; for example, Intel’s 
860 easily outruns the T800, and some parallel com¬ 
puter vendors have switched to the 860 despite its con¬ 
ventional bus-based communications (see “Personal 
Supercomputing with the Intel i860,” January BYTE). 

Now Inmos strikes back with the IMS T90GO, the 
first of a new generation of transputers. Once again 


pushing fabrication technology to its limits, Inmos has 
come up with a design that delivers 200 MIPS and 25 
MFLOPS (at 50 MHz) and features greatly improved 
communications technology. Even better, while the 
T9000 uses CPU caching and 
superscalar parallel execution 
of multiple instructions (as 
does the 860), it doesn't re¬ 
quire supersmart compilers 
or assembly language wizard- 
ry. Code compiled for older 
transputers should run on the 
T900Q at near-optimal speed. 

Equally revolutionary is 
the T9000’s new packet- 
switched “virtual” commu¬ 
nications system, which takes 
the responsibility for routing 
messages from the program¬ 
mer’s code and moves it to fast hardware, where it be¬ 
longs. This innovation promises communication delays 
of only a few microseconds, even across networks con¬ 
taining 1000 or more processors. By contrast, routing 
done in T80Q software exhibits delays of hundreds of 
milliseconds. 

The T9000 is built on a 180-square-millimeter die 
and incorporates 2 million transistors. For comparison. 


A new, superscalar 
packet-switching 
version of the 
Inmos transputer— 
the T9000—should 
give RISC chips a 
run for their money 


ANATOMY OF THE T9000 



Figure 1: With four independent data paths, Inmos's T9000 can compute and communicate simultaneously 
at high speeds. 
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T9000 INSTRUCTION GROUPER AND PIPELINE 
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Figure 2 : The grouper automatically fills the five-stage pipeline. 


Intel's 486 and 860 each have about 1 
million transistors. Inmos is using a new 
submicron CMOS fabrication process 
that employs three metal layers and tung¬ 
sten plugs for interconnection. NEC re¬ 
cently announced a simitar process (see 
Microbytes, May BYTE). 

The T9000’s Anatomy 

The main functional units on the chip 
(see figure 1) are the 32-bit-integer pro¬ 
cessor core, a 64-bit FPU, 16 kilobytes of 
CPU cache memory, four serial-commu¬ 


nication-link engines, a virtual channel 
processor (VCP), and a programmable 
memory interface (PMI). There are also 
two on-chip timers, four pairs of event 
channels for synchronizing internal pro¬ 
cesses with external events, and two con¬ 
trol links that allow control signals to be 
sent between T9000s independently of 
the data links. The control links facili¬ 
tate error handling, network configura¬ 
tion and analysis, bootstrapping, and re¬ 
setting. An on-chip phase-locked loop 
generates all the high-frequency clock 


signals needed by the chip's subunits, so 
the chip needs only a single 5-MHz ex¬ 
ternal clock signal. 

Running down the center of the chip 
like a spine and connecting all these sub¬ 
units together is a crossbar switch that 
controls four completely separate 32-bit 
data paths. These paths connect four sub¬ 
units—the CPU, the VCP, the PMI, and 
the process scheduler—to the four banks 
of the main cache. Without multiple data 
paths, the T90QQ couldn't achieve the 
bandwidths that it needs. The 200-MIPS 
CPU needs an instruction and data band¬ 
width of some 600 megabits per second 
to keep it busy, while the VCP needs to 
be fed at a rate of 120 Mbps when com¬ 
municating with other chips on all four 
links. The 16-KB cache is organized into 
four banks of 4 KB, each with its own 32- 
bit address and data buses. The crossbar 
arbitrates and switches the buses among 
the subunits in such a way that all four 
cache banks can be accessed simulta¬ 
neously in every cycle, providing a total 
cache bandwidth of 800 Mbps. Both the 
CPU and the VCP have multiple ports 
into the cache memory; the CPU has 
three read ports and one write port. This 
architecture lets the T9000’s CPU com¬ 
pute at a peak rate without reducing the 
communications bandwidth (and vice 
versa). 

The main cache holds data and in¬ 
structions. Each of its banks maps one 
quarter of the T9GOO's 4-gigabyte ad¬ 
dress space using 256 four-word lines, 
each with a 26-bit fully associative tag. 
One of these lines is always kept empty, 
to be filled with four words from mem- 
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ory whenever a cache miss occurs. The 
cache then chooses another line at ran¬ 
dom to become the new empty line; if 
this line is dirty (i.e., its contents have 
changed), it is immediately written back 
to memory, a stratagem that Tnmos calls 
“early write-back.” 

You can program the T9000 cache to 
act as 16 KB of on-chip memory, for em¬ 
bedded applications with no external 
memory system, or as a hybrid with 8 KB 
of cache and 8 KB of on-chip memory- 

CPU Pipeline 

and the Instruction Grouper 

Like previous transputers, the T90O0 
uses a stack-based CPU architecture. 
Three 32-bit registers called Areg, Breg, 
and Creg act as a push-down hardware 
stack for expression evaluation. Most in¬ 
structions implicitly look for their oper¬ 
ands on the stack; for example, add takes 
the top two stack items and leaves their 
sum on top of the stack. The FPU also 
uses a three-stage stack with 64-bit regis¬ 
ters called FAreg, FBreg, and FCreg, but 
it is the CPU that transfers floating-point 
values (whose addresses are formed on 
the CPU stack) between memory and the 
FPU stack. 

There are three other registers: Next 
Instruction, Operand, and Workspace 
Pointer. The Next Instruction register is 
just the program counter, but on the 
T9000, it works through a 32-instruct ion 
fetch-ahead buffer and a pipeline. 

The Operand register is where instruc¬ 
tions and operands are constructed- To 
reduce code size, the transputer family 
employs a frequency-encoded instruc¬ 
tion format. Single-byte op codes select 
the most common operations, while mul¬ 
tibyte op codes formed with special pre¬ 
fix codes select unusual ones. 

The Workspace Pointer points to the 
block of local variables in on-chip mem¬ 
ory, which form the workspace for the 
current process. Transputers use an on- 
chip process scheduler for multitasking, 
a function that operating-system soft¬ 
ware usually performs. Because there is 
so little state to save for each process, the 
context-switching time for the transputer 
scheduler is less than a microsecond. 

The T900G is even more efficient than 
previous transputers, thanks to a sepa¬ 
rate 32-word buffer, called the work¬ 
space cache, that holds the 32 most-re- 
cently accessed local variables. The 
workspace cache is triple-ported, allow¬ 
ing two reads and one write per cycle, 
and it writes through to the main cache. 
Most of the time, local values can be ac¬ 
cessed entirely within the CPU, effec¬ 
tively in zero cycles, without reference to 
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INSTRUCTION GROUPING FOR a[i + 1] : = 

b[|+15] + c[k+7]; 

In a single cycle , (he T9000 executes an entire group of instructions. 

Operation 

Meaning 

Pipeline stage 

Group 1 

Idlj 

Load local j 

1 

Idlb 

Load local address of b 

1 

wsub 

Calculate address of b [ j ] 

2 

Idnl 15 

Load value ofb[j+!5] 

2, 3 

Group 2 

Id! k 

Load local k 

1 

Idle 

Load local address of c 

1 

wsub 

Calculate address of c[k] 

2 

Idnl 7 

Load value of c[k+7] 

2,3 

add 

Add top two stack values 

4 

Groups 

Idl i 

Load local / 

1 

tdl a 

Load local address of a 

1 

wsub 

Calculate address of a[i] 

2 

stnl 1 

Store tntoaf /-rl) 

2,5 


external memory or even lo the main 
cache. Because the workspace cache is a 
circular buffer that doesn't need to be 
flushed during context switches or exter¬ 


nal interrupts, it imposes no interrupts. 

The workspace cache is actually the 
first stage of a CPU pipeline that lets the 
T9G0G issue several instructions per 


cycle. This so-called superscalar archie 
lecture appears in several other ad¬ 
vanced microprocessors, most notably 
the Intel 860. By judiciously choosing 
the right instructions, the T9000 can exe¬ 
cute several instructions in parallel. 

Figure 2 illustrates the T9Q00’s five- 
stage pipeline structure. Within a single 
clock cycle, the first stage (the work¬ 
space cache) can fetch two local vari¬ 
ables, thanks to its triple porting; the 
second stage can compute two addresses 
for nonlocal variables or array elements; 
the third stage (the main cache) can load 
two nonlocal variables; the fourth stage 
can execute an ALU or FPU operation; 
and the fifth stage can perform a condi¬ 
tional jump or a write to memory. Many 
arithmetic instructions have been sped 
up enormously compared to the T800; 
for example, an integer multiply now 
takes two to five cycles (compared to 38 
for the T80Q), and a 64-bit floating-point 
multiply takes three cycles (compared to 
27 for the T800). 

A problem with previous superscalar 
designs was that the ordering of instruc¬ 
tions, crucial to efficient pipelining, was 
left to the programmer or the compiler 
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Cl 04 SWITCHES 



Figure 3: The Cl04, with 32 links, can route 16 simultaneous conversations. It uses 
worm-hole routing and has a switching latency of just 700 nanoseconds. 


writer. Either way, tricky hand- or ma¬ 
chine-generated code was needed to opti¬ 
mize instruction order for the pipeline. 
Smart compilers have been slow in arriv¬ 
ing for the Intel 860; and that's been in¬ 
convenient for w r ould-be developers. 

Inmos's engineers chose a different 
strategy. The T9000’s pipeline contains 
a hardware instruction grouper that auto¬ 
matically sorts the instruction stream 
into groups that can most efficiently exe¬ 


cute together; the CPU actually executes 
one group per cycle. Consider this com¬ 
plicated assignment between array ele¬ 
ments: 

a [1+1] := b[j+15j + e[k+7]; 

The T9000 can execute this assignment 
in just three cycles by grouping the in¬ 
structions, as shown in the table. The 
grouper can even cram in a couple of in¬ 


structions from other surrounding rou¬ 
tines at the same time; for example, the 
first group in the table does not use stages 
4 and 5, so earlier instructions could oc¬ 
cupy these stages. 

Thanks to the grouper, compilers for 
the T90G0 do not need to be supersmart, 
and code compiled for older transputers 
will run efficiently (typically 10 times 
faster than on a 20-MHz T800). This en¬ 
tire pipelining and caching system is 
transparent to the programmer, who just 
sees something that works like a T800, 
but faster. 

Memory Interface and Protection 

The PMI unit on the T9000 generates all 
the timing signals needed by DRAM- 
based memory systems, including multi¬ 
plexed row/column addresses, refresh, 
and page-mode accesses. You can con¬ 
nect up to 8 megabytes of DRAM direct¬ 
ly to the chip without any extra logic, and 
you can connect larger amounts with just 
some address and data buffers. The PMI 
automatically uses page-mode access for 
reads and writes from the same row ad¬ 
dress when page-mode DRAM is con¬ 
nected to it, so the T9000 can transfer a 
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whole cache line without resetting the 
row address. If 64-bit-wide DRAM is 
connected, the PMI will read an entire 
16-byte cache line in two memory opera¬ 
tions rather than four. 

The PMI divides the total memory 
space into four banks (not necessarily 
the same as those allocated by the main 
cache), providing separate timing and 
decoding for each bank, and it sets the 
bus width to 8, 16,32, or 64 bits. You can 
easily design mixed memory systems 
containing, say, DRAM, video RAM, 
ROM, and memory-mapped peripheral 
devices. 

The transputer family was conceived 
primarily to support the model of con¬ 
current processes communicating over 
channels, but there are other models of 
parallel computation, one of the most 
popular of which is shared memory. 
Shared-memory systems have an advan¬ 
tage when huge amounts of data need 
to be moved between processors. The 
T9000’s PMI has a set of signals that 
control access to the memory system by 
external devices. System programmers 
can use these to implement shared-mem¬ 
ory systems (or to control DMA-based 


coprocessors, such as graphics engines). 
Caching can present a problem for 
shared-memory systems, since one pro¬ 
cessor may write to a location that invali¬ 
dates another processor’s cache con¬ 
tents. The T9000 handles this situation 
by means of instructions that flush the 
caches when a synchronized shared- 
memory transfer takes place. 

Also new with the T9000 is hardware 
support for shared resources, whether 
they be peripherals, such as printers, or 
processes running on a network server. 
A server automatically queues requests 
sent over several channels by clients. The 
server issues a grant instruction to con¬ 
nect the head of the queue to the resource 
when it becomes free. On older trans¬ 
puters, you had to handle this sort of 
shared access much less efficiently by 
using the alt instruction to poll all wait¬ 
ing channels. 

The T9000 supports a degree of mem¬ 
ory protection, although it falls short of 
full demand-paged virtual memory (that 
is slated for the next-generation chip in 
the mid-1990s). The protection scheme 
lets the T9000 check and translate ad¬ 
dresses for four regions of memory that 


are sized independently. An operating 
system could treat these regions as stack, 
heap, code, and data spaces. You can im¬ 
plement the scheme within programs by 
launching special P-processes (via the 
go-protected instruction), each under 
the control of a normal parent process 
called a supervisor. A P-process can read 
from all regions but can only write to or 
execute code from regions for which it 
has permission to do so. Illegal access at¬ 
tempts by a P-process can trigger a hard¬ 
ware trap that returns control to the 
supervisor process (as does an error con¬ 
dition or the execution of a privileged in¬ 
struction). After certain write traps, the 
supervisor can extend the size of a region 
and then restart the P-process. That’s 
one way to implement dynamically allo¬ 
cated stacks. 

Virtual Channels and Routing 

The T9000, like its predecessors, has 
just four serial-communications links, 
although, at 100 Mbps each (in both di¬ 
rections), they are five times faster than 
in the T800. Older transputers communi¬ 
cated by a simple point-to-point byte 
stream. Programs were limited to just 


R?TEC COLOR SCANNER - Fascinating Image 



FAScinator 


SCANNER 


ULTIMA ELECTRONICS CORP . 


Flat-Bed A4000C 

• 24 BIT COLOR. 8 BIT GRAY SCALE. 1 BIT B/W LINE ART 

• 300 x 300DPI 

• 16.8 MILLION COLORS & 256 GRAY SHADES RECOGNEED 

• FAScinator 9CANNWG/EDITMG SOFTWARE 

• FOR IBM PC XT/AT & PS/2 MODEL 30 


Hand-Held A256C 

• 4096 COLORS & 16 GRAY SHADES RECOGNIZED 

• 90 DPI 

• FAScinator SCANNING/EDHING SOFTWARE 

• FOR IBM PC XT/AT & PS/2 MODEL 30 


Other Lines Available 

• Serial Mouse: MICROSOFT, PC mouse & PS/2 mouse 
compatible 

• Bus Mouse: ATARI, COMMODORE/AMIGA, NEC/EPSOt 
MICROSOFT mouse compatible 

• m Handy Scanner: tor IBM PC XT/AT & PS/2 MODEL 


Circle 236 on Inquiry Card. 


All brand names and reoistered trademarks are the wooertv of their owners. 


MAM OFFICE 

9F. NO 18, ALLEY 1. LANE 768, SEC 4, PA TE ROAD. TAIPEI. TAM/AN. R OC. 
TEL 886-2 7885470IREPJ FAX 886 2 7885657 • 7885655 


USA BRANCH 

1156 ASM AVENUE, SUITE A SUNNYVALE CA 94087 U.S.A. 
TEL 406-2469208 FAX 408-246-9207 

























Number 
Smasher <® 
860 


r The highest 
performance copro¬ 
cessor card to ever 
run th a PC f Number 
Smasher-860 delivers 
up to 80 million single 
precision floating point 
operations per second 
at 40 MHz and produces 
over 10 linkpaek mega- 
flops. The board comes 
standard with an ISA inter¬ 
face, two Transputer Link 
Adaptors that allow it to 
interface with a Microway 
Quadputeror Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 80860, plus 8 
megabytes of high speed memory. 


Quadputer' 


The Microway Quadputer 
is the worlds most pop- ^ 

ular PC Transputer develop- \ . % 

ment environment. It can be k 

purchased with two to four 
Transputers and one to four 
megabytes of RAM per proces¬ 
sor The Quadputer runs all the 
popular Transputer development 
software, all of which is available 
from Microway. If is compatible with 
our Monoputer™ which provides Itol6 
megabytes of RAM and a single T800, 
our Videoputer™ which comes in VGA 


and higher resolution versions and is pow¬ 
ered by a memory mapped pair (T800 and 34010), and our 

Linkputer™ whose cross bar switching network can NDP Fortran-860, G-SGG-'an'c! 


dynamically link up to 32 Transputers. Finally, all Microway 

Transputer products can be used with our Number Smasher- Microway NDP 860 Compilers make it easy to recompile your 

860 to provide out-of-this-world numeric performance! favorite mainframe, 80386 or PC applicaton for the 80860. The 

resulting code runs on our XTEND-860™ environment under 

For more information, please call 508-746-7341. DOS, UNIX or XENIX. 


The World Leader in PC Numerics 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL 508746-7341 * FAX 508746-4678 

UK. - 32 High St., Kingston-Upon-Thames, 081-541-5466 • Italy 02-74.90749 






UNDER THE HOOD 


eight channels per chip, and if you 
needed any more, you had to write ex¬ 
plicit (and very tedious) code to multi¬ 
plex your messages down these channels. 
The T9000’s VCP changes all that. It's a 
packet-switching controller that chops 
messages up into 32-byte packets, with 
headers containing addressing informa¬ 
tion. The VCP interleaves packets from 
different processes down the same physi¬ 
cal link, just the way Tymnet does, and 
these packets get reassembled at their 
destinations. Effectively, there’s a con¬ 
tinuous channel. Your programs can use 
as many of these “virtual channels” as 
they need, limited only by the maximum 
bandwidth of the links and your perfor¬ 
mance criteria. 

Packet switching lets the VCP make 
far more efficient use of the links than 
the old transputers could. While any par¬ 
ticular virtual channel is idle, messages 
from other processes can keep the same 
link busy. If one process sends a long 
message, shorter messages from other 
processes can be sent concurrently on the 
same link without waiting for the first to 
finish. The receipt of every packet is ac¬ 
knowledged by a return packet consisting 


of an empty header, and the sending pro¬ 
cess remains blocked until its last packet 
has been acknowledged. However, other 
processes can use the link while the 
blocked process waits, so the blocked 
process cannot monopolize the link. 

For applications that use mainly near¬ 
est-neighbor communication (e.g., im¬ 
age processing), you can use T9OG0s by 
just connecting their links directly to¬ 
gether. For programs that need more dis¬ 
tant communication via a switched net¬ 
work, there is now a more efficient 
alternative: the T9000 > s companion rout¬ 
ing chip, the IMS Cl04. 

The Cl04 is a fast 32 by 32 nonblock¬ 
ing crossbar switch that can rapidly con¬ 
nect any one of its 32 links to any other. 
The topological possibilities arc almost 
limitless. You could connect all four 
links of eight T9000s to a single C104 , or 
to one link of 32 T9QQGs, or you can gang 
up Cl04s (see figure 3) to form even 
more complex topologies. You can also 
use the C100, a protocol conversion chip, 
to connect older transputers to the Cl 04. 

Implemented in the same advanced 
VLSI technology as the T9000, the C104 
can have up to 16 messages passing be¬ 


tween pairs of its links simultaneously, 
so for reasonably simple networks it has 
a negligible effect on the communica¬ 
tions bandwidth. Its switching latency is 
typically 700 nanoseconds per chip tra¬ 
versed. 

Unlike some routers, the Cl04 does 
not buffer whole messages or even pack¬ 
ets, which would require a large amount 
of memory. Instead, it uses so-called 
worm-hole routing, where only the head¬ 
er of a packet is buffered on the chip. A 
routing decision is made according to the 
address information in the header, the 
crossbar is set, and then the body of the 
packet flows continuously through the 
chip from input to output. The header 
may well arrive at its destination before 
the tail has left the sender. As the tail of a 
packet passes through the network, the 
path closes up behind it, like a worm 
crawling through sandy soil. 

The routing algorithm you use with 
the Cl04 is based on an interval-labeling 
scheme. You label each T9000 in the net¬ 
work with a unique address number, and 
every Cl04 stores the range (i.e., inter¬ 
val) of destination labels available. The 
C104 can then switch a packet to the cor- 
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rect link by making a single comparison, 
something like 6 < header < 13. The label 
values are stored into C104 registers at 
boot time, using the T9000’s control 
links. 

Interval labeling is faster and requires 
far less on-chip memory than storing a 
full routing table, but it only works if the 
network is labeled in certain ways. For¬ 
tunately, there is always at least one com¬ 
plete labeling for any network, and a 
known algorithm that will find it. For 
many popular network topologies, in¬ 
cluding trees, grids, and hypercubes, 
there is a labeling that’s guaranteed not 
to cause deadlock. 

The Cl 04 has several modes of opera¬ 
tion that let you tune the performance of 
the network. In general, with single mes¬ 
sage headers, you won’t know what ac¬ 
tual route a particular message will take; 
however, you can tell the C104 to apply 
multiple headers, which get stripped off 
at each switch, to explicitly specify a 
route. Hot spots can arise if an applica¬ 
tion algorithm routes too many messages 
through the same switch; another C104 
mode can eliminate hot spots by routing 
each message in two stages, via a ran¬ 
domly chosen “halfway house.” 

Building on a Solid Foundation 

The T9000 displays the same elegance 
and rigor in its design as the original 
transputer and delivers far more power 
and flexibility. Like its predecessors, it 
could serve as a stand-alone workstation 
CPU, as a component for parallel super¬ 
computers, or as an embedded real-time 
controller. Yet it begs for new uses; for 
example, the T9000 has enough commu¬ 
nications bandwidth to capture digital 
TV or ISDN data streams in real time 
and still perform several computations 
on each datum. For more processing, 
you can add more T9000s in a scalable 
way. In applications such as real-time 
three-dimensional rendering for virtual 
reality, or as a color laser printer or fax 
engine, the T9000 should have a dramat¬ 
ic impact on the cost/performance ratio. 

Unlike its predecessor, though, the 
T9000 is not entering the market cold. 
There is now a worldwide base of trans¬ 
puter expertise; software development 
tools such as ANSI C, C++, and Occam; 
and plenty of program code that will run 
straightaway on the new chip. With engi¬ 
neering samples of the T9000 due by the 
fourth quarter of this year, 1992 just 
might be the year of the transputer. ■ 


Dick Pountain is a BYTE consulting edi¬ 
tor based in London. You can contact him 
on BIX as “dickp .” 


Fast, 

aggressive, 
cheap, 
tireless, 
impartial, 
intelligent, 
decisive & 
tenacious! 


EXPERT FOR HIRE 


and trends that will help 
you make better 
decisions — faster 
than ever before! 
Buying this PC 
software package 
will be the last 
decision you'll ever 
have to make on your own. 


JUST 

$495 


KnowledgeSEEKER®— the 
brainy and tireless 
information 
analyst, will help 
you make sense of 
your mountains of 
Lotus®, dBase*, or 
ASCII data. Use its 
statistical know-how to 
find significant facts, figures 

Knowledge 

SEEKER* 

TURNING DATA INTO KNOWLEDGE 


1 - 800 - 387-7335 


I 613-723 8020 Fax I 613-723-8048 
FirstMark Technologies Ltd. 

600-14 Concourse Gate 
Ottawa. Ontario K2E 7S8 


DECIDE NOW! CALL FOR MORE INFO 


PC KEYBOARD 
DESIGN 


This book will tell you how to use the keyboard port as an 
input for your embedded system. It defines the protocol 
between the keyboard and computer for both the XT and 
the AT, and describes methods for the detection, debounce, 
and buffering of keyswitches. Schematics cover the 
hardware design, and the accompanying diskette contains 
source code for the keyboard's internal controller. The 
hardware and firmware design example is for an automatic 
teller application. PC Keyboard Design, by Gary Konzak, 
is $249. 


FR FF We’ll include a free copy of the pocket- 
sized XT-AT Handbook by Choisser 
and Foster with each PC Keyboard Design book if 
you tell us where you saw this ad. Of course, this 
S9.95 value is also available by itself. Or buy five or 
more for only $5.00 each. 


800 - 462-1042 

619-271-9526 

IfegBESS 


Annabooks 

12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 


FAX 619-592-0061 
Money-back guarantee 
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THE NEW MICRO-CAP lit 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is foster, too. 
Because the program's now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 
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Schematic editor 
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Monte Carlo analysis 


models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


1021S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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SOFTWARE CORNER 



BARRY NANCE 


Keys, Trees, And Fonts 


I f computers are supposed to save 
time by automating repetitious 
tasks, why do they hold us hostage 
by making us press the same keys 
over and over again? I’ve often seen 
people fill the keyboard buffer with 
type-ahead keystrokes, then wait impa¬ 
tiently to enter more. 

This month. Software Corner high¬ 
lights a utility called Stuffit. Created by 
Terje Mathisen of Norway, documented 
by Roedy Green of Canada, and tested by 
BIX members worldwide, Stuffit plays 
back scripts of keystroke information 
into your applications. 

You can use Stuffit to run lengthy file- 
conversion utilities over a weekend, to 
activate your tape backups after you go to 
bed, to reboot your computer at mid¬ 
night, or to create canned demos of your 
software. During software development, 
you can use Stuffit to maintain test suites 
of situations and replay them to ensure 
that your software behaves properly. Use 
your imagination to create your own uses 
of Stuffit that save you time and effort. 

What Makes Stuffit Special 

Stuffit is different from other keyboard 
macro programs. First of all, it comes 


This month's freebies 
let you capture keystrokes, 
manage directories, 
and preview typefaces 

with source code, so you can add features 
and options if you want. Stuffit is also 
free; Mathisen only asks that you enjoy 
his software. This utility can watch the 
screen and respond decisively to prompts 
as they appear. The keyboard remains 
fully functional the entire time for addi¬ 
tional manual input or correction. 

Stuffit works with intractable pro¬ 
grams that throw away keystrokes or by¬ 
pass DOS. It can use your computer’s 
clock to wake up your computer at any 
time of the day and run programs. Stuffit 
is able to handle large scripts (up to 64 
kilobytes). And it lets you generate more 
keystroke combinations than many other 
keyboard buffer-stuffers. 

You specify keystroke information on 
the command line or in a separate file 
of keystroke commands. By intermixing 
keystroke commands (which can include 


ASCII codes and their scan code equiva¬ 
lents), elapsed time commands, time- 
of-day commands, delay factors, and 
prompt strings, you make your computer 
work for you even when you’re not there 
to baby-sit it. 

Stuffit’s hardware requirements are 
simple: You need a PC and less than 2 
KB of RAM. If you want to change Stuff¬ 
it, you’ll need TASM, the Borland as¬ 
sembler product. 

How It Works 

When you press a key, a hardware inter¬ 
rupt (09 hexadecimal) occurs in the PC, 
and a keystroke code (scan code) is de¬ 
posited in a buffer by the BIOS. When 
you release the key, the same interrupt 
occurs, but the BIOS doesn’t do much 
with the information. When DOS or an 
application reads the keyboard, it’s actu¬ 
ally asking the BIOS, with a software in¬ 
terrupt (16h), to retrieve keystrokes from 
this buffer. Based on your commands, 
Stuffit pretends it is the BIOS hardware- 
interrupt handler and sneaks keystrokes 
into the buffer when appropriate. 

I think you’ll find that Stuffit becomes 
an oft-used item in your utilities toolbox 
.. .one with an international flair! ■ 


UN I X/ Ben Smith 


Plant a File Tree on Your Screen 

M ost Unix GUI-based file managers have a way of displaying 
a graphical map of the file tree. But if you are just running 
a character-based interface to your Unix machine, you have to 
build the map in your mind. 

For those of us who prefer to see the map of subdirectories 
rather than just imagine it, there is vtree by Jonathan Bayer of 
Rockville Centre, New York. He has added to the work of David 
Hayes and Doug Gwyn (the developer of a library of “nearly- 
POSIX-compliant” directory-access routines) to produce a sim¬ 
ple program that generates several different styles of file-tree 
maps. 

One output format creates a graphical tree (very much like the 
MS-DOS file management programs). Another format uses sim¬ 
ple indentation and reports on disk-block usage. Unlike the Unix 
utility du, this program ignores duplicate inodes that are created 
by links. It is often the little things that we appreciate the most. 


MAC/Tom Thompson 


Preview Typefaces with Font Cascade 

A pple’s System 7.0 lets you have your cake and eat it, too. It 
supports TrueType, Apple’s font-outline technology that 
displays or prints typefaces in any point size, and Adobe Type 
Manager, an INIT/cdev combo that performs the same feat with 
PostScript Type 1 fonts. What could be better? 

Well, how about an easy, inexpensive way to view these type¬ 
faces in very large sizes? Enter Font Cascade, a utility written by 
Mike Gleason. It allows you to display TrueType or PostScript 
typefaces in any size from 5 to 127 points. You can examine 
either currently installed typefaces or open suitcase files (files 
containing multiple typeface families). 

Unfortunately, you can’t print these views. However, if you 
need a good hard look at a typeface throughout a range of sizes for 
that special project. Font Cascade provides a low-cost solution. 
Font Cascade is shareware. If you use it, the author asks that you 
make a small donation to the Salvation Army. 


Editor’s note: Software Comer programs are available in a variety of formats. See “Program Listings ” on page 5 for details. We 
solicit your contributions for this column. If you ve written a program or utility that you think others might find useful, let us know . 
We 7/ pay $50 for any program we use. Write to: Software Comer, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Free Software From Top 
Publishers Online! 


Preview the latest software instantly through BYTE DEMOLINK— It's easy, all you 
need to access BYTE DEMOLINK is a PC, a modem and a telecommunications 
program and the latest demo software is at your fingertips! 


Software Available on DEMOLINK: 


ASQ 

ASQ 1.3 from Qualitas is a memory management 
tutorial and system analyzer which teaches 
you about your system's hardware, configuration and memory 
ASQ 1.3 analyzes your system and suggests ways to improve it 

Select the file asq.exe 


BYTE Information Exchange 

Sample the on-line service for people who 
know computers. The demo includes 
interaction from conferences and a sample of BIX's electronic 
mail system. 

Select the file name bixdemaexe 


C++/Views 

An object-oriented development environment 
for MS DOS Windows 3.0 based on C++ from 
CNS Inc. Includes over 75 C++ classes (with complete source) 
and development tools such as class browser, dialog code 
generator and class documentor 
Select the file cviews^xe 


CommonView 2 
Illustrator Disk 

Glockenspiel CommonView 2 is a C++ 
application framework for quick development of applications 
portable between Microsoft Windows, Presentation Manager. 
OSF/Motif and HP New Wave. 

Select the file comview2.exe 


C-scape 


The Oakland Group's C-scape is a programming tool 
for C programmers. It is a powerful, object- 
oriented interface management system that includes a function 
library and a screen designer. The C-scape library is an extensive 
collection of functions for working with windows, data entry 
screens, input validation, menus, text editing and hypertext 
context-sensitive help. 

Select the file cscape.exe 


DBASE IV 

Version I I for DOS from 
AshtonTate Corp., provides tools to 
develop and implement solutions to a wide range of PC data 
management needs from list management to complete accoun¬ 
ting and xiventory applications for both stand-alone and net¬ 
worked systems. 

Select the file db4demaexe 


Instant Replay 
Professional 

“THE" Multimedia Systems 
Manager (DOS based). Designed for 
creation of Tutorials, CBT Courseware, 
diskette based Software Ads, and computer based Professional 
Presentations “The" Systems Manager for incorporation of 
audio, graphics, animation, and special effects into your 
presentation. Royalty-free distribution compiler included. 
Select the Tile replay.exe 



Lotus Magellan 2.0 

lets you find, view, and use all 
the information on your PC. 
You can view files as they appear in your 
favorite program 

Select the file magellan.exe 


Nemesis Go Master 

Go is an easy-to-leam strategy game which is 
the national game of japan. Go is considered a 
philosophical and analytical tool, in addition to being an 
adtfictmg game 


Nemesis Go Junior 


Ideal for novices and Go Master is intended for the 
serious Go student. Both are from Toyogo Inc 

Select the file gojr^xe for MS DOS Go Junior 
Select the file gomast.exe for MS DOS Go Master 
Select the file gojr.bin for Macintosh Go Junior 
Select the file gomast.bin for Macintosh Go Master 


Quattro Pro 2.0 

Borland's powerful spreadsheet with features 
including flexible 3D consolidation, macro 
building and debugging Full mouse support, pull-down menus, 132 
character-wide display, and 32 resizable windows provide modern 
user interface. 

Select the file quattro.exe 


THINK 

From Thinking Software Inc., the Think demo includes 
an A.I. tutorial which will introduce you to Expert 
Systems, Neural Networks and Natural Language The demo 
actually talks through your PC speaker demonstrating the 
Thinking Software SoundBytes Toolkit which allows you to add 
speech synthesis to your programs. 

Select the file think.exe 


KnowledgeSEEKER 

First Mark Technologies' KnowledgeSeeker 
combines artificial intelligence with statistical 
analysis techniques to link directly into dBASE, spreadsheet or 
ASCII files, turning data into information 

Select the file kseekerexe 


Zortech C++ 

Zortech's multi-platform C++ compilers provide all 
the benefits of industrial strength C++ with the 
speed and code size you would expect from the best C compilers. 
Only Zortcch can give you total portability to MS DOS. Windows 
3.0. OS/2 DOS 386 and Macintosh. 

Select the file zortech.exe 


Look&Feel Screen Designer 


An interactive screen editor that generates C 
source code for the screens or saves them in a file 
callable at runtime—by The Oakland Group. 

Select the file Infdemoz^xe 


ZylNDEX 

ZylNDEX, by ZyLAB Corp. is the premiere text 
retrieval system for DOS and Windows. Search 
thousands of documents in seconds, regardless of where 
documents arc located or with what word processor they 
were created. 

Select the file zyindex.exe 


Be the first to evaluate the latest software for just the cost of a phone call! 
To connect with BYTE DEMOLINK, call the office nearest you today! 



Free Demo Download 

617-861 - 9767 * 


’Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit. and no parity. Enter DEMOLINK at the prompt 


312 - 116-1071 303 - 220-0326 213 - 363-9856 212-797 5620 415 434 4510 416 960 3187 202 463 4920 
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MACINATIONS 



New Frontiers 


F rom a user’s point of view, one of 
the most aggravating omissions 
of some GUIs is their inability to 
let you handle simple and com¬ 
plex user tasks as you can with 
DOS command or Unix shell scripts. 
The Mac is a solid offender in this re¬ 
gard. Even though Apple Events provide 
some of the System support for an Apple- 
Script language, there isn’t one yet. You 
can automate your actions to some extent 
by using Apple’s simple MacroMaker 
utility, or you can buy a fancier macro 
system like GE Software’s multifunction 
QuicKeys 2.2 or Tempo II from Affinity 
Microsystems* 

However, such macros miss the whole 
point of going through the System’s in¬ 
ternal services. As long as your macros 
have to use the same GUI to make things 
happen (e*g*, who’s got the mouse- 
click?), they’ll be slow and ultimately 
hampered, no matter how cleverly they 
are implemented. No, you still need a 
real scripting language (a la Unix) so you 
can build and run batch and shell files 
with speed, without having to know the 
idiosyncrasies of each application you 
want to control or automate. 

Yes, Apple Events and Inter Applica¬ 
tion Communication (IAC) give develop¬ 
ers the System services to make user 
scripting happen, but it’s taken a third 
party, Dave (ThinkTank) Winer and his 
UserLand Software, to make user script¬ 
ing first happen on the Mac. Thank you, 
Dave. Frontier’s scripting environment 
goes on sale in October, and it does 
pretty much what I’ve been wanting 
Apple to do all along with AppleScript. 

Here’s how Frontier works: It lets you 
create Desktop menus and link them to 
scripts that can run just about anything 
you want. Want to automate disk backup 
to a network server? No problem with 
Frontier* You build the Desktop menu 
and use the integrated scripting language 
to control the network file server. You 
could build your own custom menu to 


handle everyday tasks such as file copy¬ 
ing, renaming, or deleting; window 
cleanup and redisplay; application 
launching; or any other daily utility 
function that would benefit from an auto¬ 
mated assist. Click on your custom 
menus, and the scripts behind them run 
off and do all the stuff. This is especially 
handy for setting up your machine to 
work in a variety of custom ways. 

You could, for example, write a script 
that sets parameters and launches appli¬ 
cations (with memory usage reset each 
time) for several kinds of jobs: writing 
the annual report or summarizing the re¬ 
sults of your latest research, for example. 
In both cases, your custom script opens 
the required applications and files. You 
could even build a special shutdown 
script and wire it to a menu that would 
safely close all the open environments 
and then power down your Mac, 

Frontier scripts can be more sophisti¬ 
cated than batch files, though. You cus¬ 
tomize them as much as you can a Unix 
shell script—using variables, selection 
structures, and loops—so that the actions 
they perform are anything but dumb. 
Nor are they GUI-limited, as a macro fa¬ 
cility is. Because Frontier understands 
IAC, it can also poke itself into any I AC- 
compliant application to make complex 
file sharing happen using compound 
documents. In fact, Frontier may be just 
the thing that most users and some devel¬ 
opers need to make some sense out of 
IAC as they become more familiar with 
System 7,0. 

The Frontier scripting language re¬ 
sembles a C language made less formida¬ 
ble* UserLand has thoughtfully dropped 
some of the sparse syntax and exotic ex¬ 
tensions that make C programming so 
hard to learn. If you can learn Hyper¬ 
Talk, you can certainly learn Frontier- 
Script* And there is no reason why Fron- 
tierScript can’t be ported over to other 
GUIs (e.g., Motif, NextStep, Windows, 
Presentation Manager, or Open Look). If 


that were to happen, UserLand could do 
more for unifying these disparate GUIs 
than anything we’ ve yet seen. 

I was impressed with the IAC Toolkit, 
and from what I’ve seen so far of prere¬ 
lease versions of Frontier, this is yet an¬ 
other hit product from Dave Winer. It 
also makes me wonder why Apple didn’t 
come up with the idea sooner. It would be 
a natural extension to System 7*0. 

Software of the Month: 

CoIorStudio and FontStudio 

Now that System 7*0 is finally out the 
door, a slew of vendors have gotten their 
acts together and updated their applica¬ 
tions to take advantage of some of System 

A few new programs 
make it easier to script 
and manage fonts 



iLLUSIBATlON; H KENTON NELSON © 1991 
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HANDS ON/MACINATIONS 



The FontMonger application from Ares Software can edit or convert fonts. 


7.0’s slickest features: Balloon Help, 
Publish/Subscribe to a live scrapbook, 
IAC, and TrueType. 

One such vendor that you don’t hear 
that much about (even though it tends to 
dominate the graphic-design software 
market with a complete line of high- 
powered products) is Letraset. I’ve been 
looking at two of its System 7.0-aware 
products, ColorStudio 1.5 and FontStu- 
dio 2.0, and I like what I've seen. 


ITEMS DISCUSSED | 

ColorStudio 1.5. 

...$995 

FontStudio 2.0. 

...$595 

Letraset Graphic Design Software 

40 Eisenhower Dr. 

Paramus, NJ 07653 
(201)845-6100 
fax: (201) 845-4708 

Circle 1151 on Inquiry Card. 


FontMonger. 

Ares Software Corp. 

P.O. Box 4667 

$99.95 

Foster City, CA 94404 
(415) 578-9090 
fax: (415) 378-8999 

Circle 1152 on Inquiry Card. 


Frontier 

(price not set at press time) 
UserLand Software 

490 California Ave. 

Palo Alto, CA 94306 
(415) 325-5700 
fax: (415) 325-9829 

Circle 1153 on Inquiry Card. 



ColorStudio is one of the best color im¬ 
aging programs you can buy. It takes the 
power of color imaging and adds Post¬ 
Script drawing capabilities to come up 
with a very easy-to-use graphics color 
prepress tool. These prepress capabilities 
extend to direct handshaking with color 
systems (e.g., those made by Crosfield 
and Scitex America) and other devices 
through nine-track tape drives. 

You also get some customizable paint 
tools (e.g., pen points and fill patterns) 
and default or custom color control for 
things like color palettes, RGB/CMY 
color correction curves, CMYK (cyan, 
magenta, yellow, black) separation cor¬ 
rections, and printer settings. There’s 
also 8-bit full-density masking (which 
uses the alpha-channel information for a 
32-bit video board), the ability to work 
directly with gray-scale and color scan¬ 
ners, and support for lots of file types 
(i.e., PICT, TIFF, Encapsulated Post¬ 
Script [EPS5 or DCS], TARGA, and 
RIFF). RIFF is ColorStudio’s propri¬ 
etary format that provides for automatic 
compression of images. 

ColorStudio 1.5 also adds capabilities 
that make it easier to integrate the soft¬ 
ware with other graphics and color prod¬ 
ucts you might be using. It works with 
scanner drivers for Photoshop, for exam¬ 
ple. This makes it much easier to use 
ColorStudio and Photoshop together on 
the same scanned images. 

You also get better virtual file man¬ 
agement with ColorStudio 1.5. Virtual 
files are the stock-in-trade of any serious 
Mac color program, since you don’t al¬ 
ways have the physical RAM necessary 
to hold a single image. Virtual files are 


used to store image data (which can bal¬ 
loon to 32 megabytes in size) in excess of 
what can be accommodated in RAM. 
Some imaging programs require that a 
single volume be used for their virtual 
files. ColorStudio 1.5 not only builds 
separate virtual files for the image, it 
also creates an Undo file, a Scrap [Clip¬ 
board] file, and a floating Copy file. 
ColorStudio spreads these files across 
multiple volumes (but not across net¬ 
worked volumes, a fla>v that Letraset 
should correct, since many Mac installa¬ 
tions have moved to Ethernet) and keeps 
track of them from session to session. 
That’s real virtual file management. 

FontStudio 2.0 is a Letraset utility that 
combines an outline font editor, a bit¬ 
map font editor, and a kerning window 
so you can create high-quality printer 
and screen fonts. It supports Type 1, 
Type 3, and TrueType fonts, and it can 
convert from one font format to another. 
It also works with Adobe Type Manager 
(ATM) and the TrueType rasterizer to 
produce clean bit maps from the outline 
algorithms. My only gripe with FontStu¬ 
dio is that it costs too much—$595. 

Tip of the Month: FontMonger 

However, if all you need is font format 
conversion (and not creation or extensive 
editing). I’ve got a bargain for you. Give 
FontMonger from Ares Software a try. It 
can convert among Type 1, Type 3, and 
TrueType fonts just like FontStudio. But 
it costs only $99.95. 

FontMonger even works with Illustra¬ 
tor files and FreeHand drawings saved as 
EPS files. FontMonger is especially nice 
when you convert some Type 1 fonts to 
TrueType so you can load them into your 
System 7.0 System Folder. It also works 
great on those skanky Type 3 fonts you 
have accumulated and turns them into 
Type 1 fonts (for use with ATM) or True¬ 
Type fonts (see the screen shot). 

My only complaint with FontMonger 
isn’t something that Ares Software can 
do much about. Here’s my beef: Why on 
Zambodia didn’t Apple include this util¬ 
ity with System 7.0? As it is, managing 
different fonts under System 7.0 is any¬ 
thing but clean. Thank you, Ares. ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 
for BYTE. He can be contacted on BIX as 
“ decrabb .” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE , One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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DAVID 

MIDLER 


THE UNIX /bin 


Let Me Down Gently 


I n February 1990, we experienced a 
three-day power failure due to an 
unexpected blizzard. It was quite an 
adventure, with the entire family 
(including our snakes and lizards) 
sleeping in the living room near the wood 
stove, cooking our meals on the barbe¬ 
cue, and burying our frozen food in the 
snow (which only partially worked). 
Luckily, it was over a weekend, and no 
articles were due at the time, but my 
computer being completely inaccessible 
left me with a scary feeling of isolation, 
since a great deal of my interaction with 
people in the Unix world is via modem. 

This past winter, things were a lot bet¬ 
ter. While we didn't get snow, we did get 
some rain (a welcome event in water- 
starved northern California), which 
caused a number of relatively brief power 
blackouts and brownouts. And Para Sys¬ 
tems sent a Minuteman AT650 standby 
uninterruptible power supply (UPS), so I 
could find out if it would do what it was 
supposed to do: keep a Unix system run¬ 
ning, but shut it down gracefully if it was 
necessary. 

Actually, I had been hoping for both 
the rain and the power interruptions so 
that 1 could test the UPS under actual 
Fiedler conditions. After plugging in my 
Unix system and charging the UPS, I 
pulled the AC plug several times. The 
result: nothing. At least, that's what hap¬ 
pened to the computer; Unix kept run¬ 
ning merrily along, even through a mo¬ 
dem session. 

I had heard tales about UPS systems 
that worked fine with the older analog 
power supplies and their huge capacitors 
but failed on the digital switching power 
supplies used in most modern comput¬ 
ers. The explanation 1 heard was that any 
power interruption of 6 milliseconds or 
longer that occurred at a particular point 
of the power cycle could cause a prob¬ 
lem. In any case, I needn't have worried, 
since the Minuteman is rated to switch to 
internal battery power in just 1 ms. It's 


kind of fun to see your computer up with 
the plug out of the wall or when all the 
lights in the house are dead! 

LeCs Talk About Power 

You're probably familiar with Para Sys¬ 
tems' line of products if you've looked 
into UPS technology at all. I remember 
Para as one of the first manufacturers to 
make a reasonably priced line of prod¬ 
ucts specifically for microcomputers, 
and its logo (a silver android with a laser 
gun) is nothing if not spectacular. What 
I didn't realize was that its technology 
includes overvoltage protection as well 
as undervoltage—a comforting thought, 
since our location regularly experiences 


Some classic technologies 
solve problems with 
power and typesetting 



AC line voltages higher than average. 

When it is not running on battery 
power, the Minuteman provides RFI and 
electromagnetic interference filtering 
and three-stage surge protection on the 
AC line. When the AC voltage goes suf¬ 
ficiently off specifications to cause the 
UPS to kick in, the Minuteman generates 
its power as a sine wave that it synchro¬ 
nizes to the AC sine wave, so your com¬ 
puter won't know what happened. 

The Minuteman AT650 has another 
nice feature. Using a software package 
called Network Manager U/X by Min¬ 
uteman, you can interface the UPS di¬ 
rectly to your computer system. Current 
Unix systems supported include the 
AT&T Model 3B2; IBM RT PC and 
RISC System/6000; Sun-3, Sun-4, and 
Sparcstation; and any ISA hardware run¬ 
ning AT&T Unix 386, SCO Xenix, or 
SCO Unix. 

The software sets up what security 
people would call a supervised connec¬ 
tion to the UPS via a serial port, which 
means that if the connection is disturbed 
for any reason, the software is alerted 
immediately. This lets the UPS notify 
the software when AC power has been 
lost or regained (it also means it ties up a 
serial port). 

The software* in turn, sends messages 
to users or the system administrator at 
such times. After an initial 10-second 
delay, it also begins a timed shutdown of 
the Unix system. At any point until Unix 
shuts down, the shutdown will be halted 
if AC power is restored. 

Finally, the software is supposed to be 
able to shut down the UPS after Unix is 
halted, based on a delay built into the 
UPS, although I was unable to get this to 
work. This would be a good feature for 
unattended operation to prevent the bat¬ 
teries from running down too far. Did I 
mention that you can change all the mes¬ 
sages, the shutdown script, and the delay 
before final shutdown? 

In spite of some minor installation 
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RESEARCH CORP. 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes _ 

Doesn't Look Like IBM 


Rugged, Modular Construction 
Excellent Air Flow & Cooling 


Optional Card Cage Fan 
Designed to meet FCC 


204 Watt Supply, UL Recognized 
145W & 85W also available 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209 / 651-1203 

TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 

We accept Bank Americard/VISA and MasterCard 

IBM. PC. XT, AT trademarks ot International Business Machines. 
Drives and computer boards not included. 


Rack & Desk 
PC/AT Chassis 

Integrand’s new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports . Why settle for less? 


Rack & Desk Models 


Reasonably Priced 


'"'Passive 

Backplanes 
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problems, the Minuteman works just 
fine, polling the serial port at 2400 bps 
once per second. The Minuteman, with 
software, makes a useful package when 
you can’t afford to stop working. 

The Textual Revolution 

To many computer users, the ability to 
produce high-quality text from their ma¬ 
chines began only recently, with the in¬ 
troduction of programs such as Ventura 
Publisher and PageMaker. But to Unix 
users, this capability is old stuff, having 
begun with nrof f and trof f, which date 
back to the mid-1970s. 

Also well known to longtime Unix 
users was the relative rarity of the one 
particular typesetter you needed to work 
with trof f, as well as the slowness of the 
process of getting output. These, too, 
have changed. AT&T completely rewrote 
both programs in the last decade, mak¬ 
ing them more flexible, device-indepen¬ 
dent, and portable. 

One of the earliest programs to take 
advantage of the new ditroff (device¬ 
independent troff) is devps from Pipe¬ 
line Associates. While ditroff comes 
standard with AT&T’s Documenter’s 
Workbench (DWB), you can’t do much 
with it unless you have an output driver. 
Pipeline’s devps is essentially a filter for 


COMPANY INFORMATION 


Elan Computer Group, Inc, 

888 Villa St., Third Floor 
Mountain View, CA 94041 
(415) 964-2200 
fax: (415) 964-8588 
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Para Systems, Inc. 

1455 LeMay Dr. 

Carrollton, TX 75007 
(800) 238-7272 
(214) 446-7363 
fax: (214) 446-9011 
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PC Research, Inc. 

94 Apple Orchard Dr. 

Tinton Falls, NJ 07724 
(201)389-8963 
fax: (201)542-3658 
Circle 1148 on Inquiry Card. 

Pipeline Associates, Inc. 
2740 Rte. 10 W 
Morris Plains, NJ 07950 
(201) 267-3840 
fax:(201)267-3715 
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ditroff that outputs PostScript, which 
is the de facto standard for typesetting 
on both laser printers and typesetters. 
It supports (and includes) a number of 
downloadable fonts, as well as merging 
of Mac graphics into documents, special 
macros for enhancing text, and programs 
that handle labels and envelopes. 

Using devps is the most inexpensive 
way I know of getting PostScript output 
from a commercial program, especially 
if you have ditroff. It is reasonably 
priced, especially when you consider it’s 
offered as source code only. I’ve been 
using it for years. 

If you don’t have ditroff, you can get 
it, and the other programs in DWB, as 
part of the comprehensive eroff pack¬ 
age from Elan Computer Group. Elan 
has done a great deal of bug fixing and 
enhancements on DWB. The complete 
package includes nroff, ditroff, tbl, 
eqn, pic, grap, a number of complete 
macro packages, and more. 

Included with eroff are drivers for 
both PostScript and LaserJet printers, 
with automatic smart-font downloading 
and compression for LaserJet printers 
and the ability to insert native printer 
code into a document. You can insert bit¬ 
map, MacPaint, TIFF, Sun raster, and 
PCX files into documents, and the text 
will automatically flow around them. 
You even get an ASCII previewer, so you 
can get an idea as to what the finished 
page will look like. An optional X Win¬ 
dow System-based previewer is available 
for more exact work. Elan’s eroff is 
available for dozens of different plat¬ 
forms. 

Even more inexpensive products are 
available, such as the shareware jetroff 
from PC Research (available on BIX and 
from most FTP sites), which connects 
ditroff output to the LaserJet. Cheaper 
than this is free, which describes pro¬ 
grams like troff21j, thack (troff to 
PostScript), and Ghostscript (a free Post¬ 
Script interpreter). You can get these free 
programs via Demolink and BIX (see 
page 5), from major archive sites, or 
from UUNET. There’s something for 
every budget on Unix! ■ 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publica¬ 
tions. His company, InfoPro Systems, 
produces corporate image and marketing 
videos for high-tech firms. You can reach 
him on BIX as “fiedler. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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6~ F FAIRCOM 


co 1- Deration 


4006 WEST BROADWAY 
COLUMBIA MO 65203 
PRONE 314.445.6833 


DOS 


VAX/VMS 


l Develop on over 100 platforms — without reprogrammingl 
Forget the tedious, time consuming and expensive reprogram¬ 
ming required to move from one environment to another. With 
c-tree Plus" you don't change source code at all—just re comp he, 
link and you re running on platforms ranging from Cray supercom¬ 
puters to Zenith laptops! Over 100 environments are supported, 
including: ■ Windows 3 ■ DOS ■ UNIX ■ OS/2 ■ VAX/VMS 

■ Mac ■ SUN ■ RS 6000 

Forget byte order, memory model integer size or data alignment 
hassles — c-tree Plus manages it all automatically, regardless of 
processor architecture. And c-tree Plus even provides a utility to port 
your pre-existing data files in place l 

m Whether you need single, multi-user, client/server or LAN 
configurations, c-tree Plus supports them all! 

Now you don't have to make a choice between configurations — 
c-tree Plus supports them all. The same application can use c-tree 
Plus as a powerful data management engine or as a client front-end 
to the FairCom Servers. 

■ Put the latest data management technology to work in your 
applications! 

Outstanding new features make c-tree Plus the developers 
"product of choice!' Features include: ■True transaction processing* 

■ Superfiles ■ Resources ■ Full ANSI-standard SQL functionality* 

■ Batched operations ■ Ultra-high speed data & index cache 

■ Row & key level locking ■ FREE FairCom * Server {Developers 
Version) ■ No run time royalties ■ Full source code ■ Extensive 
tech support. 

■ Order your copy of c-tree plus today! 

Start putting the power of new c-tree Plus to work in your 

applications right now — cal! FairCom today! 

(800)234-8180, ExLl 

* — when used in conjunction with the FairCom Servers 
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MOBY BRICK 

486 Power, 500 MB Hard Disk, 32 MB RAM. 

Now You Can Have It All—Wherever You Go! 


Now there is no reason to 
compromise between power and 
portability, Moby Brick combines 
the best attributes of desktops 
and laptops. 

As a desktop, Moby Brick 
offers blazingly fast 
performance and 
enormous storage capacity. It has 
the same award winning design and 
nearly silent operation as the 
original 386SX Brick. 

Yet when you need 
your PC away from 
the office, Moby 
Brick’s versatility 
offers an alternative 
to the limitations of 
laptops and the hassle of multiple 
machines. It's simple—at your 
frequent destinations, keep a full- 
size keyboard and color monitor and 
just carry the Brick in between. For 
travel, add the LCD display module 
to convert Moby Brick into a full- 
featured AC portable. 


Massive Power 
and Storage 

Moby Brick is only about the size of 
w a ream of copy paper 
and weighs 
8*9 lbs. (4 kg), 
yet it packs full desktop 
power with a 33 MHz 486 proces¬ 
sor and up to 32 MB of RAM. The new 
486 is twice as fast as the 33 MHz 386 
and includes a built-in numeric 
coprocessor. 

Bricks use fast, reliable IDE Conner hard 
disks ranging from 44 MB up to 510 MB. 
The unique BIOS integrated disk cache 
{up to 8 MB) offers lightning quick access 
times. The bus is selectable between 
8 MHz (AT standard) or 10 MHz which 
improves video, disk and network 
performance. Other standard features 
include a 2,400bps modem, 3.5’ T 1.44 MB 
floppy 1 180-pin docking connector and an 
ISA 16-bit internal half-length expansion 
slot. The "Stretch” Brick, which is 7" 
(17.78 on) longer, accepts one full- and 




one half-length card* The rugged 
aluminum case with shock-absorbing 
rubber corners is available in granite 
or beige along with color coordinated 
keyboards and monitors. 

Extraordinary Graphics 

Moby Brick features built-in, 16-bit Super 
VGA graphics with 1 MB RAM, Maximum 
resolution is 1024 x 768 non-interlaced. 
The Edsun CEG (optional at no extra 
charge) provides anti-aliasing to double 
the apparent resolution and provides 
32,000 simultaneously displayable colors 
for stunning photorealistic graphics. 

Now you can say good-bye to the jaggies, 
even on low resolution 640 x 480 moni¬ 
tors or overhead LCD projectors. Fast, 
HI-RES drivers for all major applications 
are provided, including a Display List 
Driver for Autocad, 

Good to Go 

The innovative Ergo design provides 
perhaps the best benefit—versatility. 
You can use the same Moby Brick as a 


6:25 a.m. You can start 
your day before heading to the 
office. An hour of quality work 
time before the onset of office 
interruptions (or at home in the 
evening) can be the most 
productive time of your day* 
With up to 510 MB of storage, 
you can keep everything with 
you. All your files, addresses, 
even the ones you didn't think 
you needed, are at hand* 




8:15 a.m. Drop the Brick 
into its Docking Terminal 
and everything is instantly 
connected. Since you're on 
the same computer, you can 
immediately start where you 
left off at home. No files 
to transfer, no floppies to 
switch* The expansion slot 
in the Docking Terminal 
can be used for your 
network adapter, saving 
the internal option slot 
in the Brick for functions 
you need off “Site, such as 
a fax board. 
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fast, quiet, 
desktop at each of 
your regular destina¬ 
tions, such as your 
home and office. The 
optional Docking 
Terminal provides 
instant hook-up of all 
cables as well as a 
second, 16-bit 3/4 
length expansion slot. 
The matching VGA LCD display module 
(available in August) turns Moby Brick 
into a portable, go anywhere solution. 
The LCD features a 64 gray scale control¬ 
ler and the latest Sharp thin film, super 
twist, backlit LCD technology. 

Innovative Software 

The Brick’s system software has features 
not available in any other PC. (You might 
expect this from Ergo, since we’re a 
leader in DOS Extender software with 
customers like Borland, Fox, and Cadam.) 
This includes a reprogrammable BIOS 
with user tunable keyboard control, 
password protection, and non-volatile 


owner identity. 

Updates to the latest release are just a 
phone call away. This BIOS also includes 
an integrated disk cache that is signifi¬ 
cantly faster than add-on software caches. 
System and video shadow RAM are 
provided, plus a (192K) block of high 
memory above 640K for loading high TSRs, 
networks and other resident utilities. 

All Bricks include the new DOS 5.0, and 
your choice of Windows 3.0 plus Adobe 
ATM with 13 fonts, a Logitech mouse or 
DESQview/386 with QEMM. Whichever 
environment you choose, your Brick will 
come fully set up, fine-tuned and ready 
to go. There’s even on-line Hypertext 
manuals for the Brick and DOS. All Bricks 
are 100% IBM AT-compatible and support 
DOS, OS/2, UNIX, X/Windows and Novell. 

Call 508-535-7510 for information on 
the complete Ergo product line (8 a.m. 
to 8 p.m. EST.), or fax us at 508-535-7512. 
Distributor inquiries welcome. 


486DX MOBY BRICK 

33 MHz Intel 486DX 

4 MB RAM exp to 32 MB 

120 MB 19ms cached hard disk 

386SX BRICK 

20 MHz Intel 386SX 

1 MB RAM exp to 8 MB 

44 MB 19ms cached hard disk 

Standard Features 

(Brick and Moby Brick) 

1024 x 768 Super VGA adapter 

supports EGA. CGA. MDA monitors 

Integrated cached IDF. hard disk controller 
with up to 8 MB cache size 

2.400bps Hayes compatible modem 

2 serial, I parallel port 

Reprogrammable Ergo BIOS with video and 
system shadow RAM, full diagnostics 

3.5" 1.44 MB Teac floppy 

One 16-bit half-length internal expansion 
slot, plus Docking Terminal port 

Worldwide compatible ext AC power 
supply 2.5 lbs, 2.5" x 4" x 6" 

(1.1 kg, 6.3 cm x 10.1 cm x 15.2 cm) 

Rugged aluminum case with rubber 

comers and liquid heat sink technology 

Choice of Granite or Beige 

8.4 to 8.9 lbs, 3.3" x 7.9" x 11.3" 486 or 386SX 
(3.8 to 4.0 kg, 8.3 cm x 20.0 cm x 28.7 cm) 



2:52 p.m. Take your Brick to 
the client to deliver presenta¬ 
tions that can't be matched by 
hard copy. They want to 
what a few changes 
would look like. 

No problem, you 
have the whole 
design on the Brick. 

With the power of a 
486, it looks 
easy. A PC as 
handy as the Brick 
can really change 
the way you work. 


Ergo MS-DOS 5.0 plus your choice of: 
Windows 3.0 with Adobe ATM, Mouse 

Options 

44 MB 24ms hard disk 
212 MB 16ms hard disk 
510 MB 13ms hard disk 
Additional RAM (SIPs) per MB 
Docking Terminal w/ 16-bit slot 
VGA LCD module & adapter 
101 key board—beige or gray 
120 MB ext tape backup 
5.25" (13.34 cm) ext 1,2 MB floppy 
Additional Power Supply 
Nylon Brick Bag 

14" (35.56 cm) 1024 x 768 non-interlaced 
color SVGA monitor 

15" (38.1 cm) 1024 x 768 non-interlaced 
color SVGA monitor 

17" (43.18 cm) 1024 x 768 non-interlaced 
color SVGA monitor (shown above) 


COMPUTING 

One Intercontinental Way, 
Peabody, MA 01960 

(508) 535-7510 FAX. |508) 535-7512 


61-2-744-0772 


Moby Brick is a trademark of Ergo Computing. Inc. Other products are registered trademarks or trademarks of their respective holders. 
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LAN Tune-Up 


M y company's LAN had grown 
sluggish over the last year. I 
watched with concern as the 
number of users and the num¬ 
ber of files on the server in¬ 
creased and performance began to slow. 
People were complaining about perfor¬ 
mance- Something had to be done. 

Soon after I started my search for the 
performance bottleneck, I found that 
LAN performance depends on a compli¬ 
cated set of variables* There is always a 
bottleneck somewhere on a LAN; the 
LAN is no faster than its slowest compo¬ 
nent* Is your network like greased light¬ 
ning? You're lucky; it means that your 
slowest component is itself acceptably 
fast. Mine wasn't, and 1 had to identify 
and replace that component. 

Finding a bottleneck on a LAN is a 
black art. You'll get advice like “Put a 
faster hard disk drive in the server,” 
“Switch to Token Ring,” “Switch to 
Ethernet,” “Switch to NetWare,” or 
“Switch to OS/2 LAN Manager,” What 
if you take someone's advice and find 
that performance doesn't change? The 
part you replaced wasn't the bottleneck. 
You've wasted time and money* 

Here’s how I identified the cause of 
our performance problem. You can use 
the same techniques to make your LAN 
faster, spending your dollars wisely in 
the process* 

Performance Factors 

When you run an application that resides 
on the file server and that in turn reads 
and writes files on the server, a flurry of 
activity takes place. COMMAND.COM 
first looks in each of your path directo¬ 
ries for the executable file* This search¬ 
ing of server directories causes a dia¬ 
logue of LAN messages. For each direc¬ 
tory, your workstation sends a “Find 
File” request message, and the server 
sends back a response* The executable 
file loads into your workstation's mem¬ 
ory via another series of LAN messages, 


usually in 512- or 1024-byte chunks. 

Once loaded, the program issues 
open, read, write, and close requests that 
become LAN messages sent to the serv¬ 
er. The server responds to each request 
with an “OK” or a "Here's the data'* 
message. On NetBIOS-based networks, 
the receiver separately acknowledges 
each message. On NetWare networks, 
though, the acknowledgment and the re¬ 
sponse message are one and the same. 

The server has to manage a queue of 
requests from the many workstations on 
the LAN, and the queue can become 
quite long at times. If you also use the 
server for printing, the print jobs may 
keep the file server busy reading and 
writing spool files, thus delaying other 
file service requests and requiring the 
file server to devote some time to manag¬ 
ing the shared printers* In addition, 
workstation and server messages (both 
for file service and print spooling) may 
have to cross one or more bridges, which 
creates another delay. 

The upper-layer network software 
(e.g., NetWare’s NETx.COM) filters 
each file and print request and creates 
one or more message records that it hands 
to the lower layer (IPX.COM). This layer 
in tum gives the request message to the 
network device drivers. Through an 
16-, or 32-bit slot, these drivers tell the 
network adapter to send the request to the 
server. When it can use the LAN cable, 
the network card sends the request* At 
the server, the network support software 
hands the request up through more layers 
of support code before the network oper¬ 
ating system finally processes it. If the 
request can't be satisfied from server 
memory (i.e., the RAM cache), the 
server waits for the hard disk to rotate 
into position to access the data. 

The response travels back to the work¬ 
station through the support software, 
server network adapter, LAN cable, 
workstation network adapter, and work¬ 
station support software. A 250-kilobyte 


executable file that uses 512-byte mes¬ 
sage packets requires the interchange of 
more than 500 requests and 500 re¬ 
sponses just to load the program. (Larger 
packets cause less overhead.) If many 
people try to use the file server at the 
same time, it becomes a Grand Central 
Station for LAN traffic and file requests. 

Your network's bottleneck might be at 
the workstation, in the network device 
drivers or TSR programs, or in the net¬ 
work adapter. Or the transmission rate of 
the LAN itsel f might be the bottleneck* 

At the server, you have several sus¬ 
pects. The server CPU may not be exe¬ 
cuting the network software quickly 
enough* The network software may not 


A nuts-and-bolts look 
at how to solve 
performance problems 
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be efficiently coded. Too little RAM in 
the server for file-caching purposes 
means that the server must frequently 
take the time to access the hard disk 
drive. The server may spend an inordi¬ 
nate amount of time acting as a print 
server. Perhaps your server’s overhead 
would be less if you could configure it to 
use larger packets. 

Could the speed of the bus be throt¬ 
tling you back? Or perhaps the server 
and the network adapter have trouble 
communicating through a confining 8-bit 
slot. The network adapter may not con¬ 
tain enough RAM to buffer all the LAN 
messages. Are your bridges slowing 
things up? The list of potential bottle¬ 
necks is a long one, and the interactions 
that can occur between components com¬ 
plicate the picture further. 

By the Numbers 

I spent some time after hours with my 
company’s LAN to get baseline perfor¬ 
mance figures without interference from 
other network traffic. I then repeated my 
time trials on a busy afternoon. I wanted 
to isolate the different components with a 
series of controlled experiments that 


N 

1 letwork 
analyzers can be 
useful, but they 
can’t give you 
simple answers. 



would reveal the bottleneck, even if only 
through implication. 

I first inventoried the network; I cate¬ 
gorized the applications, the worksta¬ 
tions (by CPU type, CPU speed, and 
type of network adapter), and the servers 
(by CPU type, CPU speed, amount of 
memory, hard disk speed, number of 
files on the server, and type of network 
adapter). You’ll want to do the same in¬ 
ventory of your LAN. 

I was fortunate to have the use of two 
network analyzers: a Network General 


Sniffer and a Novell LANalyzer. Both 
helped show huge amounts of detail 
about the LAN traffic, but I found that it 
took a huge effort to understand that de¬ 
tail. Network analyzers can be useful, 
but be aware that they can’t give you sim¬ 
ple answers like “You need a faster hard 
disk drive in your server.” 

Did I have a workstation, server, or 
LAN bandwidth problem? The worksta¬ 
tions are a mix of 286 and 386 machines, 
and I knew from both the complaints and 
the afternoon time trials that the type of 
the workstations didn’t matter. Response 
times were uniformly slow for all users. 
(If only certain workstations were af¬ 
fected, I would have concentrated on 
finding a pattern among the workstations 
in terms of their CPU horsepower, type 
of network adapter, or applications. Or I 
would have noticed that all the com¬ 
plaints were from workstations attached 
to a bridge.) 

The Sniffer and the LANalyzer told 
me that network load varied between 20 
percent and 45 percent. (A traffic load 
greater than approximately 70 percent 
would have pointed to the 4-megabit-per- 
second bandwidth of the Token Ring as 



Ove Us Ybur Toughest Peripheral 
Sharing Problem 

...or your simplest! Master Switch , the intelligent data switch from Rose Electronics, can handle it. 
Ihe Master Switch series is so versatile and sophisticated peripheral sharing becomes easy. 


Anyone who appreciates ease-of-operation and 
technologically-advanced capabilities knows the 
Master Switch is die right choice...for 
sharing printers, plotters, modems, and 
any device with a serial or parallel port. 
Here’s why: 


Designed and manufactured in the USA. Field-proven 
in thousands of applications. The Master Switch 
answers any peripheral sharing challenge. Choose the 
intelligent data switch that handles your most 
complex needs, yet is easy to set up and operate... 
choose Master Switch. 


.Any combination of serial or parallel ports 
Easy selection of peripherals 
User-expandable memory up to 4 megabytes 
Simultaneous access to all derices 
Rated fastest switch’ by PC Magazine 
Advanced features include job queue, port 
contention, data collection, job 

control menu, initialization strings, 
pop-up menus, and many more 
• Complete technical support; 
one-year warranty 

The Low -Cost IAN Alternative 
With our MasterNet software, the 
Master Switch provides many convenient 
LAN functions, such as E-mail, file transfer, 
and directory access. 


M. ROSE 

ELECTRONICS 

(800)333-9343 

FAX (713) 933-0044 • (713)933-7673 
P.O. Box 742S71 • Houston, Texas 77274 

Call for complete information and our 
catalog of Switching and Sharing Solutions. 
Dealer inquiries w elcome. 
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#1 Search and Retrieval Software for DOS and UNIX Systems 



the problem.) The general nature of the 
performance problem led me to focus on 
our primary file server. 

My time trials consisted of a few sim¬ 
ple batch files. In 10 iterations, I copied a 
1-megabyte file from each type of work¬ 
station to and from the file server. Again 
in 10 iterations, I copied 1000 different 
1 -KB files, from 20 different directories, 
to and from the server. I measured the ef¬ 
fect of the server RAM cache by repeat¬ 
ing the file copies after having rebooted 
the server (i.e., empty cache). Alone and 
in combination with the file copies, I 
printed a 100-page report of fairly dense 
material. I timed each operation by itself 
in the late evening, when there was no 
other traffic on the LAN, and during 
peak use one busy afternoon. 

The primary file server handled 10 
MB of 1000 files just as quickly as it did 
10 MB of the single larger file. The 
server RAM cache made a difference, 
but not a big one. Concurrent printing 
and file access didn't slow things down 
much. These results told me that the 
head-movement time of the server hard 
disk drive is not a serious problem, the 
hard disk drive itself is probably not the 
bottleneck, and the file server isn’t af¬ 
fected too much by print spooling. Yet, 
even with no one else on the LAN and 
with the RAM cache enabled, through¬ 
put stood at only 80 KB per second. 

The network adapter in the file server, 
a first-generation IBM Token Ring card 
with 8 KB of shared RAM and an 8-bit 
data path, became the focus of my atten¬ 
tion. To confirm my suspicions, I used 
the network analyzers to send pure mes¬ 
sage traffic (no file access involved) to 
the server’s network adapter. Again, I 
did tests after hours and during peak use 
in the afternoon. I had found the culprit. 
The server’s old 8-bit IBM Token Ring 
card responded to pure message traffic at 
about the same rate as the entire server 
did to file service requests. 

We have a faster Token Ring card on 
order. We also plan to install more mem¬ 
ory in the file server, but I’m sure the 
network card will make the difference. ■ 


Barry Nance does R&D and technical- 
support work for Insurance Software Sys¬ 
tems, a software development company 
in Hartford, Connecticut. He is also the 
author of Network Programming in C 
(Que Publishing, 1990) and is the IBM 
Exchange editor on BIX, where you can 
reach him as “barryn. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



...it's easy to find 
exactly what you're looking 

for with ZylNDEX.. 


ZylNDEX lets you simultaneously search a][ your 
documents, 20,000 pages or more, even entire networks, 
providing search results in under 3 seconds! 


The search technique is easy. To find a 
word, just enter it. All instructions are 
in plain English on the screen, when 
you need them. 

Versatile. Powerful. ZylNDEX provides 
the full set of search techniques not 
found in utilities: 
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Boolean Logic Searches Thesaurus 

Phrase Searches Comments Type in <i uer v- 

Proximity Searches Super Wildcards 

Conceptual Searches Field Searches 


ZylNDEX simultaneously searches text 
located across multiple subdirectories 
and drives, regardless of the format. 

Prepare your entire drive for searching 
with just one keystroke. Ideally suited for 
networks and frequently changing text. 

Select any document for viewing. 

Browse or jump from document to 
document or "hit" to "hit." Scroll 
through entire documents at will. 





ZylNDEX displays every occurrence of 
your search request and highlights the 
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Demo disk available. 

1 - 800 - 544-6339 
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DEBOUHt 


Free Demo Download 

See Page 278 
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The Ultimate Fusion 
Of Capacity And Speed 



The HS (High-Speed} Family 
of Fast SCSI Drives 

It's a fact: Even the most 
powerful computer 
systems and net¬ 
works can be bottle¬ 
necked by slow disk 
drives. As applica¬ 
tions get more com¬ 
plex, files get larger, 
and network traffic 
increases, disk drive 
speed becomes more 
critical to overall system 
performance. That's why a 
Micropolis HS Series drive, boasting 
an unprecedented effective access time 
as low as 3.9 milliseconds, should be 
the next drive you install. With drive 
performance up to 300% faster, 
you'll see the difference. 

And after testing 15 high-capacity disk 
drives, BYTE magazine agrees: "Based 
on performance alone, we chose the 
Micropolis 1684 (HS Drive] as the top 
drive.. 


NetWare Ready™ 

Now you can enjoy the assurance 
of being Novell® NetWare Ready on 
Micropolis HS Series drives at no addi¬ 
tional cost Our 180 MB and 380 MB 
(and soon our 760 MB, 1.2 GB and 2,0 
GBJ SCSI drives are ali 100% NetWare 
Ready — right out of the box. 


Micropolis PC PAKs™: 

The Performance Advantage 

As a professional installer, you'll 
appreciate the convenience and cost 
advantage of our exclusive, pre-tested 
Performance Advantage Kits [PC lAKs) 
for PCs. Each PC PAK contains all you 
need to give your system the Micropo- 
lis power and performance edge, 
including SCSI host adaptor or ESDI 
controller, documentation, software, 
everything right down to the cables 
and mounting rails. And, of course, 
worldwide installation and applica¬ 
tions support are included. 


A/licropolis, A Tradition of Quality 

In J 983, we introduced our first high- 


For the Ultimate Fusion of Capacity and Speed 


21211 Nordhoff Street Chatsworth, CA 9T 3 M 
818/709-3300 FAX 818/709-3396 

‘Limited warranty, mstrictiDniS apply, contact MicropoJrs for 
details. All trademarks and registered trademarks are tde* 
property of therr respective owners.. 


inch disk 
ince then, 

we've shipped over 
1,000,000 300+ 

MB drives, and our 
customers have 
come to rely on 
us for making 
fast, high-capa¬ 
city drives that are 
known for their 
reliability Backed 
by a full FIVE 
YEAR warranty* and a 
team of dedicated technical 
support experts, our drives simply 
store more data, run faster and last 
longer than anyone else's. 

To find out more about the Micropolis 
line of high-capacity, high-performance 
disk drives, or to locate the reseller 
nearest to you, please call: 

1-800-395-3748 

1 -800-395-DRIVE 


MICROPOLIS 
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BEYOND DOS 



MARTIN 

HELLER 


Hedging Your Bets 


M y crystal ball is getting cloudy. 

Actually, it has been cloudy for 
years, but my glasses were so 
dirty that I didn’t notice. I’m 
speaking, of course, of the fu¬ 
ture of OS/2. When OS/2 was announced 
in 1987,1 jumped on the bandwagon with 
both feet. At the time, though, Microsoft 
was telling developers to write for Win¬ 
dows first—so I did. Windows has been 
good to me over the last few years, while 
OS/2 has given me frustration after frus¬ 
tration. 

Rumor has it that OS/2 2.0, as finally 
released by IBM, will be what the world 
has been waiting for: a real multitasking 
system that can run 32-bit Presentation 
Manager applications, 16-bit PM and 
character-mode OS/2 applications, Win¬ 
dows applications, DOS applications, 
and even DOS device drivers. I’d like to 
see it, but I haven’t so far. (The Micro¬ 
soft Software Development Kit version of 
OS/2 2.0 that I have seen is interesting, 
but it’s nowhere near what IBM seems to 
be promising.) Meanwhile, developers 
like me are faced with a big decision: 
How do we develop software that won’t 
need to be rewritten for every new oper¬ 
ating system and user interface? 

GUIs Galore 

It’s not just Windows and PM out there, 
either. I’m talking about writing a single 
application that will run on any GUI and 
both look and feel like it was lovingly 
handwritten for that platform. Not just 
on DOS and OS/2 machines, either: on 
Macs, on Amigas, on Atari STs, on your 
choice of Unix. This may sound like a 
pipe dream, but if you have a small soft¬ 
ware development company, you can’t 
afford to rewrite your code for each plat¬ 
form. 

Until recently, people bet the company 
on one platform. If they lost the bet, they 
started over on another platform and 
hoped that the next time around they’d 
last long enough to get out of debt. There 


has to be a way to hedge that bet. 

My strategy so far, by happy accident, 
has been to write for Windows and cross 
my fingers. I told you about the Micro¬ 
soft System Migration Kit last year. I was 
able to make it work on toy programs but 
not on real programs. The successor to 
SMK is called Windows Libraries for 
OS/2, but I’m in no hurry to try it. I ex¬ 
pect that I’ll be able to relink my Win¬ 
dows programs to run as OS/2 PM pro¬ 
grams with a few days’ work, but none of 
my customers is interested in OS/2. I 
think that will change as IBM pumps 
money into marketing OS/2. But when it 

What to do if you plan to 
develop software for 
different platforms—and 
don't like taking risks 



finally changes, the WLO 0.91 have now 
is likely to be obsolete. 

If I were really serious about writing 
for multiple platforms, I’d practice code 
segregation. Unfortunately, it takes more 
discipline than I can muster. Windows 
code permeates both EnPlot and Room 
Planner, my two Windows programs. To 
port them at the source code level. I’d 
have to write macros to convert the easy 
stuff, subroutines for the harder stuff, 
and gruesome #ifdef blocks for the 
worst cases. 

Cross-Platform Libraries 

You can write for multiple platforms 
quite easily if you’re starting to design an 
application now. One easy way is to use 
a multiplatform library. I’ve found two 
that seem to work: XVT (XVT Software, 
Boulder, CO) and C ++/Views (CNS, 
Eden Prairie, MN). 

XVT, a C library for Windows, Mac, 
PM, Motif, and character screens, re¬ 
quires you to write to the XVT applica¬ 
tion programming interface rather than 
to any of the system APIs. Optionally, 
you can make your resources device¬ 
independent by writing them in a univer¬ 
sal resource language, which XVT can 
translate into native resources. The XVT 
API is no harder to learn than any of the 
system APIs. XVT introduces relatively 
little additional overhead for the distance 
it gives you from system details. The 
XVT documentation is quite clear, with 
useful (and often omitted) information 
like “how to stay out of trouble.” 

I was initially skeptical of a library 
that tries to provide a least common de¬ 
nominator for five targets (including 
character mode). However, XVT raises 
the common denominator by making al¬ 
most all functions “work” in some fash¬ 
ion on each platform, although, in some 
cases, “working” might mean doing 
nothing. 

C++/ Views is a class library that tar¬ 
gets the same platforms as XVT. There 
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the similarity ends. C ++/Views imple¬ 
ments a Smalltalk-like Model View Con¬ 
troller paradigm, complete with its own 
notifier, object class hierarchy, browser, 
and dialog box code generator. It isn’t 
Smalltalk, which is both good and bad; it 
is object-oriented out the ears. If you 
want a device-independent library, the 
choice between XVT and C + + /Views 
will depend heavily on how well you like 
the latter’s object-oriented approach. 
Subjectively, C++/Views seems to have 
a bit more overhead than XVT and to re¬ 
quire a bit more adaptation from unre¬ 
generate C programmers like me. 

I should also mention a library you can 
use to port Windows programs to DOS. 
MEWEL (Magma Software Systems, 
Millbum, NJ) can take you from Win¬ 
dows to character-mode DOS quickly, 
since it emulates Windows at the API 
function and message levels. It won’t 
help you with graphical applications— 
just with programs that use Windows for 
the Systems Application Architecture/ 
Common User Access user interface. 
MEWEL is also useful if you want to 
learn Windows programming but aren’t 
ready to leave DOS quite yet. 

Code-Writing Prototypers 

Another fairly painless way to write sys¬ 
tem-independent applications is to use a 
multiplatform code generator. Two that 
I’ve found to work tolerably well in their 
Windows versions are CASE:W Corpo¬ 
rate Edition (Caseworks, Atlanta, GA) 
and WindowsMaker Professional (Blue 
Sky Software, Las Vegas, NV). Both 
products let you design programs largely 
by pointing and clicking; unfortunately, 
neither takes you 100 percent of the way 
to a shippable program. You’re still go¬ 
ing to have to write your own core rou¬ 
tines, and you may also have to tweak the 
generated C code, which could destroy 
much of the benefit of using an applica¬ 
tion generator in the first place. 

I haven’t found application generators 
much of an advantage for writing straight 
Windows applications. They’re not any 
faster for me than cloning existing code 
and doing global edits. However, they’re 
certainly a big help to novices, and I can 
see that they offer a big advantage when 
you need to hedge your bets. You don’t 
have to rewrite your user-interface code 
for a new platform—just regenerate it 
with another version of the tool. If you 
can keep your own code routines free of 
system-dependent user-interface code, 
you’ll have it made. 

If you don’t like writing C, a multi¬ 
platform application language may suit 
you better. Smalltalk is substantially the 


same on every platform; specifically, 
programs written in Smalltalk V (Digi- 
talk, Los Angeles, CA) for Windows and 
PM are source code compatible. (Ver¬ 
sions for other platforms are coming 
soon.) Smalltalk has one of the nicest 
prototyping and development environ¬ 
ments available (it’s right up there with 
Lisp), but your first exposure to Small¬ 
talk might be something of a shock if 
you’re used to C. Be prepared for new 
concepts. Also, you’ll have to learn the 
original contexts of terms you might have 
thought came from C + + : object, class, 
message, and method. 

Don’t expect your final Smalltalk ap¬ 
plications to be small or especially fast; 
do expect to produce them a lot faster 
than you could have in C. 

Object/1 (MDBS, Lafayette, IN) also 
comes in Windows and PM flavors. The 
source code between the two versions is 
about 80 percent compatible, and the bal¬ 
ance can be translated more or less auto¬ 
matically. Object/1 feels like a Small¬ 
talk environment with C++ syntax. Its 
browser and incremental compiler are 
quite handy for interactive development, 
but the final speed and size of Object/1 
applications can leave something to be 
desired. One special strength of Object/1 
comes from its heritage. MDBS is a com¬ 
pany built on high-performance data¬ 
bases, so Object/1 knows all about inter¬ 
acting with databases. A decent rela¬ 
tional database, TBL, comes with the 
package; in addition. Object/1 can access 
MDBS IV and Structured Query Lan¬ 
guage Server databases. 

A final possibility to explore is Tool¬ 
Book (Asymetrix, Bellevue, WA), al¬ 
though this presents something of a prob¬ 
lem. ToolBook 1.0 for Windows and PM 
are quite compatible. But the current ver¬ 
sion 1.5 of ToolBook for Windows has 
enhancements that might not reach the 
PM platform very quickly. Asymetrix 
reports a 40-to-l sales ratio between 
ToolBook for Windows and ToolBook 
for PM, and there is little interest in 
spending more money on a weak-selling 
PM version. 

I’m not sure that you would want to 
restrict yourself to ToolBook 1.0 com¬ 
mands on the Windows platform, but it 
might be worthwhile to maintain source- 
level compatibility. Then again, Tool¬ 
Book PM sales might pick up after IBM 
starts selling OS/2 with vigor. 1 wish this 
crystal ball would clear. 

New Toys 

My Windows application of the month is 
DesignView (Premise, Cambridge, 
MA). It’s technical and maybe not for 


everybody, but it’s a program that makes 
engineers and designers weep for joy: a 
drawing program with data-driven varia¬ 
tional geometry. This means that you can 
sketch a mechanism; add some dimen¬ 
sions, equations, and constraints; and let 
DesignView crank out solutions and 
draw the correct geometries. 

Variational geometry is the technol¬ 
ogy that made Cognition’s design pack¬ 
age attractive to mechanical engineers 
and designers at $50,000 to $100,000 a 
seat. Unfortunately, that sort of pricing 
turned out to be prohibitive, and Cogni¬ 
tion ended ignominiously. Premise sells 
DesignView for under $1000, and it does 
most of what Cognition’s system was 
supposed to do. 

Recently, I was inspired by the article 
“Caching Cards Speed Data Access’’ 
(January BYTE) to see if I could get any 
performance improvement in Windows 
and OS/2 with a hardware disk cache 
versus a software cache. Distributed 
Processing Technology (DPT) lent me a 
SmartCache controller with 4.5 mega¬ 
bytes of RAM for my computer’s ISA 
bus and ESDI hard disk drives. The 
SmartCache gives me twice the disk per¬ 
formance I got previously with my best 
software cache tuning and a WD1007A 
controller. (Note that the software caches 
gave a performance boost of three times 
over the bare controller; the hardware 
caching controller gives a performance 
boost of six times.) 

It’s a pricey solution, but the perfor¬ 
mance benefits are obvious. OS/2 sud¬ 
denly seems much lighter on its feet, and 
Windows no longer crawls when you 
overcommit memory. DPT will get the 
SmartCache back only by prying it out of 
my cold, dead fingers. 

By the time you read this, DOS 5.0 
should be shipping for real. Right now, 
I’m running the fifteenth release candi¬ 
date; it’s not going to be long before a 
version “goes gold.” Run, don’t walk, to 
your local software dealer for a DOS 5.0 
upgrade package—it is by far the best 
version of DOS yet in terms of speed, 
available RAM, and reliability. And if 
you use Windows, that goes double. ■ 


Martin Heller develops software and 
writes about computers, despite a Ph.D. 
in physics and having worked, literally, 
as a rocket scientist. His book Advanced 
Windows Programming will appear this 
fall . You can contact him on BIX as 
“mheller. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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health letter 


Summer safety on wheels 


The McGraw-Hill 
Health Letter 

McGraw-Hill introduces a new way to help 
you with your health promotion efforts and 
show employees and patients that you care. 

Ideal for: 

♦ corporations ♦ medical clinics 

♦ managed healthcare firms # hospitals 

♦ insurance companies ♦ associations 


Information you can trust 


The McGraw-Hill Health Letter provides authoritative and highly readable information: 

♦ drawn from articles in McGraw-Hill medical journals 

♦ reviewed by medical experts 

♦ written and edited with a wide range of readers in mind 

♦ suited to seasonal healthcare needs 


The McGraw-Hill Health Letter czn help you: 

♦ show your commitment to maintaining a caring partnership with your employees/patients 

♦ reduce illness through education 

♦ reduce time lost to illness 

♦ increase productivity 

For more information, send the coupon below. 


□ YES! Send me more information about the McGraw-Hill Health Letter 

Name „ _ __ Company___ 

Profession_ Specialty___ 

Address__ 

City __ _ __ ___ _State_ Zip __ 

Telephone #_ 

_ I’m interested in using the McGraw-Hill Health Letter as a patient newsletter, # of patients 

_ I’m interested in using the McGraw-Hill Health Letter as an employee newsletter. # of employees 


CLIP AND SEND TO: McGraw-Hill Service Center * 4530 West 77th Street * Minneapolis, MN 55435 


B 



















ASK BYTE 


Paper Tiger Redux 

1 currently store 100 to 200 legal doc¬ 
uments a day on microfilm. I would 
like to store these documents on my PC 
using imaging. What are the most reli¬ 
able imaging methods used? What are 
the best methods of storage and retrieval? 

What is the difference between optical 
character recognition (OCR) and intelli¬ 
gent character recognition (ICR)? What 
are the processing speeds and cost fac¬ 
tors for the different methodologies? 

Richard Hagner 
Littleton, CO 

Boy, have we got an issue for you! The April BYTE thor¬ 
oughly explores the topic of document image processing. 
You ’ll f ind a number of excellent articles in our State of 
the Art section. These articles will give you background 
information as well as some very practical planning 
considerations. 

You must first decide how you want these documents 
stored. If you need to keep only an image of the docu¬ 
ments, you simply scan them in and save them to disk 
using a structured system of directories and files. OCR of¬ 
fers additional benefits. You ’ll need considerably less 
disk space, and you can establish convenient search-and- 
retrieval mechanisms. 

OCR converts printed text into an electronic form. 

The end result is a file that you can load into a word pro¬ 
cessor or text-retrieval program. You can then use a pro¬ 
gram like Folio Views to enable full-text indexing and 
search navigation. ICR is a type of OCR that uses ad¬ 
vanced methods to discern text (e.g., comparing scanned 
words to known good ones and reviewing words in 
context). 

There is a wide range of OCR products available, de¬ 
pending on your needs and your budget. The software- 
only products are inexpensive (typically ranging from 
$400 to $1000), but they ’re also slower and less reliable 
than hardware-assisted technologies. Even with a soft¬ 
ware system, you ’ll have to dedicate a microcomputer and 
a scanner to the job, not to mention lots of disk space. 

More demanding jobs call for a hardware solution. 
Many hardware products (e.g., Caere’s Parallel Reader, 
Calera’s CDP 9000, and the Kurzweil K5200from Xe¬ 
rox Imaging Systems) do a fine job, but the prices are 
steep. The Product Focus in the April BYTE, “Tame the 
Paper Tiger, ’’ looks at the current state of the desktop 
OCR market. We tested a range of products and made 
some buying recommendations. The Resource Guide in 
the April issue lists a number of companies offering 
high-end systems that let you digitize, store, and retrieve 
documents.— S. D. 


Causing a TIFF 

I have many applications that produce PostScript out¬ 
put. It would be nice if I had a PostScript-to-Encapsu- 
lated PostScript (EPS) conversion program. Then, I 
could use a Word for Windows macro to insert the Post¬ 
Script commands in my Word documents and get a rea¬ 


sonable idea of what the finished prod¬ 
uct will look like. Do you know of any 
such program? Is there a more straight¬ 
forward way to paste PostScript (from 
non-Windows applications in many 
cases) into my Word documents? 

Samuel L. Park 
Alexandria, VA 

You can place a standard (unen¬ 
hanced) EPS file into Word for Win¬ 
dows, but you will not be able to view it 
on the screen. I think there is a better way. You can use 
UltraScript PC from QMS to convert the PostScript files 
to TIFF format. You can then place the TIFF file into your 
Word document. 

This will give you much more flexibility. You can view 
the placed file on-screen. You can resize it (remember to 
preserve the aspect ratio by keeping the Shift key de¬ 
pressed when you grab and drag a frame handle). You can 
store it in compressed TIFF format to save some disk 
space, and you can select different resolutions from the 
UltraScript configuration menu. The product costs 
$195, but you can probably find a better price through 
mail order or from a dealer. For a dealer in your area, 
call (800) 627-1967. To buy directly from QMS, call 
(800) 635-3997.-S. D. 


Segments? Arrggh! 

I am taking an 8088 assembly course. When I was 
working on my program assignment (see listing 1), I 
found a problem that neither the instructor nor the 
teaching assistant could explain. 

I think that a segment should begin at an address di¬ 
visible by 16. But this is not always the case. When I 
trace my program with Debug, I find that the data seg¬ 
ment begins at the word boundary right after the code 
segment. I see the same thing in all my programs, even 
if I use Debug, Turbo Debugger, or CodeView. 

Edgar Wu 
Garland, TX 

You inadvertently answered your own question. The 
data segment is being loaded directly after the code seg¬ 
ment, aligned to the nearest word. Your code fills up 
only 13 bytes in the last code paragraph (1B9D.0010), so 
the linker adds a zero to align to the nearest word and 
starts the data in the next physical memory address 
(1B9D.001E or 1B9E.000E). 

The DS register value is then set to the first paragraph 
that contains data, and the linker resolves the address to 
point to the beginning of the actual data. You ’re right, 
the hardware requires that physical segments start at 
paragraph boundaries. Your mistake is in assuming that 
the assembler was putting your data at the beginning of a 
physical segment. And that’s because of your. code and 
. data directives. 

The abbreviated directives you used specify a handful 
of parameters. Besides the segment name and class, . code 
and .data specify word alignment. To get alignment on 
physical-segment boundaries, you need to specify that 
specifically. Replace your. data directive with _DATA 
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Listing 1 : In the small model,. code and. data 
segments don't necessarily have to start at physical- 
segment boundaries. 

dosseg 
.model small 
.code 
MAIN proc 

j Point DS to our data segment 
raov ax,§data 

mov ds,ax 

; Display a message on-screen 



mov 

ah,9 


mov 

dx,offset PROMPT 


int 

21h 

; more 

stuff 



mov 

ah,S 


Int 

21h 


sub 

32 


mov 

dl,al 


mov 

ah # 2 


Int 

21b 

I Exit 

to DOS 



mov 

ax,4cO0h 


int 

21h 

MAIN 

endp 

.data 


PROMPT 

db 

’Type a lowercase 


.stack lOOh 


end MAIN 


AX-1B9E BX-OOQQ CX-Q250 DX-GOOG SP=0100 

BP-0000 Sl-OOGO DI-0000 

DS=1B9E ES-lBSD SS^lBAl CS=1B9D IP^0005 

NV UP El PL NZ NA PO NC 

1B9D:0005 B409 MOV AH, 09 

-t % 

AX-Q99E BX=0000 CX=0250 DX=0000 SP=01Q0 

BP=0000 SI-0000 DI-0Q0Q 

DS-1B9E ES-1B8D SS-1BA1 CS-1B9D IP-0007 

NV UP El PL NZ NA P0 NC 

LB9D:0007 BA0E00 MOV DX,OOOE 

-dds:0 

1B9E:0000 2C 20 BA DO B4 02 CD 21-B8 00 4C CD 21 

00 54 79 J .J.. L. 1. Ty 

1B9E:0010 70 65 20 61 20 60 6F 77-65 72 63 61 73 
65 20 60 pe a lowercase 1 
XB9E:0020 65 74 74 65 72 20 JA 24-00 00 00 00 00 
00 00 00 otter 


SEGMENT PARA PUBLIC DATA' (and add the support¬ 
ing statements) to get the results you want* —H + E. 


The Big Red Switch 

I s it better to leave my personal computing equipment 
on or off? In schools and businesses, PCs are often left 
on indefinitely. At home, however, they are usually 
turned off when not in use, 

I have an IBM AT with a hard disk drive and a color 
monitor. I use this system several hours a day. If I turn 
off the power, there is less wear on the hard disk drive 
and fan motor bearings. Also, less dust is circulated 
throughout the chassis. I also save about 48 cents per 
day on power. 

If I keep tbe power on, the electronic components are 


kept at a fixed temperature, and the system doesn't need 
to reboot. Additionally, I understand that hard disk 
drive read/write heads Afloat*' over the magnetic disk on 
an air cushion caused by the spinning disk. Is my hard 
disk drive more vulnerable to damage from being 
bumped when the disk is not spinning? Should a hard 
disk drive be parked when off? 

William Snyder 
Rochester, NY 

You *ve correctly identified all the problems involved. 

Your last question is the easiest: Yes, you should park 
your hard disk drive every time you turn it off. Remem¬ 
ber that some hard disk drives park themselves, and 
others require a special parking procedure. Look 
through your owner's manual or contact the manufac¬ 
turer before trying some public domain drive parker. 

Using the wrong software can damage your drive . 

When to turn your machine on and off is quite an¬ 
other thing. The PC community is about evenly split on 
this. I suggest the following: 

If you decide to leave it on all the time , invest in a 
really good surge suppressor, line conditioner, or uninter¬ 
ruptible power supply. Power surges and noise can 
really wipe out a machine , and they always seem to hap¬ 
pen when you f re not there. If possible, unplug the ma¬ 
chine if you ’re expecting lightning storms. 

Some folks suggest turning the machine off as soon as 
you ’re through, regardless of how soon you expect to use it 
again . Others suggest turning it off if you 9 re leaving for 
more than an hour. I think both of those are extreme , and 
I suggest if you J re going to turn it off wait until you ’re 
through for the day. 

1 belong to the “leave it on ” camp and have stuff 
powered on 24 hours a day. My Compaq Plus ran that 
way for seven years before losing the hard disk drive and 
power supply. My current 386 machine has been running 
for four years, with a five-year-old hard disk drive. So 
far, so good.— H. E. 


Davong, Anyone? 

I recently acquired an old Davong tape backup system 
for my IBM XT. Unfortunately, it didn't come with a 
user's manual, software, or cassettes. Is Davong still 
around, and, if so, what is its current address? 

Yariv Nachshon 
Hamburg, Germany 

Davong? Wow, there r s a name from the past. The com¬ 
pany vanished from sight sometime in 1984 or 1985 , and 
no one f s heard from it since * Global Computer Supplies 
((516) 625-6200) remembers Davong, listing two of Da¬ 
vong *s drives in its media compatibility list. You didn *t 
say which Davong model you have. The Davong EXT1 
uses DC600AD cartridges, and the Davong DSI/U620T 
uses DC300XLP cartridges. Both cartridge types should 
he available from any good computer-supply house. 

If you don V have the software and manuals r you \'c 
got a problem. While some early tape drives mimicked 
floppy disk drives, most didn V, and they required spe¬ 
cial software. Without the software, you may have just 
bought yourself a fancy paperweight. Maybe a reader 
has an old copy he or she could send you ?— H. E. ■ 
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2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSD P-100, 
two parallel and two RS-232 
ports, available at lower cost 
For order info, call: 
1 - 800 - 553-1170 


n QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 

Sfi* us Booth #54667 


Circle 240 an Inquiry Card. 


Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
R5-232, RS422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 


C? QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 
PC-AT and PC are registered 
trademarks of IBM Corp. 


Circle 243 on Inquiry Card. 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


* Two eight bit ports 

* Latched I/O 

* DMA and I/O Modes 

* Handshakes for 16 Bit I/O Transfer 

* Programmable timer for Interrupt 
or DMA Transfer 

■ External interrupt and data transfer 
request inputs 

* List Price Below $400.00 

Call the Order Line 

1 - 800 - 553-1170 


C? QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 


Circle 246 on Inquiry Card* 


Eight Serial 
Ports 

One Board 


Quatechs ES-100 prorides eight 
RS/232 serial ports in a single AT 
slot. RJ-11 modular connectors. 

16450 liARTS are standard. Optional 
buffered 16550 LIARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$5001 Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1 - 800 - 553-1170 


C? QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 
PC-AT is a trademark or 
registered trademark of IBM Corp, 


Circle 241 on Inquiry Card. 


Communications 

Data 

Acquisition 



"PC-AT (ISA) Interfaces"' 



"PS/2 Micro Channel Interfaces" 


n quatech 


Phone: (216) 434-3154 * FAX: (21 b) 434-1400 
TELEX: 510-101-2726 

PC-AT, PS/2 and Micro Channel are 
registered trademarks of IBM Corporal itm. 


Circle 244 on Inquiry Cord. 


lOOKHz -16 Bit 
Data 

Acquisition 



DAQ-161! Complete 16 bit data acquisition 
system on a card! Converts 286/386/486 
personal computers into full featured 
high performance data acquisition systems 
for laboratory and plant floor applications. 


n QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 

To order call 1-800-553-1170 

PC and Micro Channel are regnHtvred Irademarks of IBM 


Circle 247 on Inquiry Card. 


RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS422/RS-485 asynchronous 
serial communication boards from 
Quatech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 


ET3 QUATECH 


662 Wolf Parkway, AkrdH, OH 44311 

PC-AT, Micro Chainlet, and PS/2 are trade¬ 
marks or registered trademarks of IBM Corp. 


Circle 242 on Inquiry Card. 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ ! 

Call for our free 
PC Interface Handbook: 

1 - 800 - 553-1170 


E3 QUATECH 


662 Wulf Ledge?, P^rkw.iy, Akron, OH 44311 

LahTech Notebook is a trademark of 
Laboratories Technologies Corp. 


Circle 245 an Inquiry Card. 


Wave Form 
20MHz - 32K 
$1290 


The WSB-UX) Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB- J00 is also a star performer 
as a digital pulse /word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1 - 800 - 553-1170 


n QUATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 


Circle 248 an Inquiry Card. 





















































































CATALOG SHOWCASE 


Advertisers: For more 
information contact Ellen 
Perham at (603) 924-2598. 


CAD Software 

Electronic Engineering Design System 

PADS design systems are the logical 
solution to your engineering problems. 
They provide workstation level features and 
performance at a price within the reach of 
any company designing circuit hoards. The 
balance between automatic functions and 
interactive tools makes PADS the choice for 
engineers and designers. With PADS, you 
can get your product to the market faster 
with designs that work the first time. 

Call CAD Software today for your autho¬ 
rized PADS Reseller for a product demonstra¬ 
tion or for free PADS Evaluation Software, 
508-486-8929 I -800-255-7814 
Circle 46 on Inquiry Card 


B&B electronics 

B&B Electronics has the most complete 
line of R5-232, RS-422, RS-423, RS-485, 
R5-530 and Current Loop interface solutions 
In the industry. We also sell smart switches, 
modem security devices, multiplexers, data 
generators, isolators, cables and much much 
more. If you don't find a solution to your 
problem in our catalog, contact our 
technical support department for a custom- 
designed solution. You will be surprised how 
affordable it will be. 

Write or call for your FREE ES&B catalog 
today! 

815-434-0846 Fax 815-434-7094 


Circle 42 on Inquiry Cord 




Equipxnenf 


Alpha Products 



Open this FREE catalog from Alpha Products 
to the world of low-cost, high-quality data 
acquisition and control devices. Our catalog 
features everything from high speed A/D 
converters to stepper motors to sensors. We 
also provide custom design and systems 
integration services. 

Whatever the application, factory, 
laboratory, classroom, office or home, our 
products can do ibe job. 

Call or write for your FREE color catalog. 

ALPHA PRODUCTS, 303 Lin wood 
Avenue, Fairfield,, CT 06430 

203-259-7713 Fax 203-254-0169 
Circle 13 on Inquiry Cord 


National Instruments 

Free 488-page full-color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for collecting 
data using Instruments and plug-in boards. 
Features GPIB interfaces, data acquisition 
and DSP boards, driver level software, signal 
conditioning and VXI controllers. 

1 -512-794-0100 Fax 512-794-8411 



Circle 145 on Inquiry Card 


Best Power Technology, Inc. 


Intel Development Tools 



HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 
FREE, money-saving literature tells you how 
to protect your computer from power prob¬ 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power line problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology's 
uninterruptible power systems, ranging 
from 500 VA to 1 8 KVA, can protect your 
computer. Contact: Best Power Technology, 
Inc,; P.O, Box 260; Necedah, W! 54646, 
608-565-7200, ext. 2187 
Toll-free: 1-800-356-5794, ext 2187 
Circle 33 on Inquiry Card 



Choosing the right architecture for your 
embedded design is one of the most 
important decisions you face today. For 
successful embedded microcontroller devel¬ 
opment, Intel offers you a complete line of 
emulators, compilers, debuggers and much 
more for the MC5®-51 r MC5®-96, 1960™, 
xS6 r Intel 386™, and Intel486™ families of 
Intel architectures. 

Call or write us tor your free copy of our 
Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N-E. Elam Young Parkway, JF1-T5, 
Hillsboro, OR 971 24, 

1-S00-874-6835 or Fax 503-696-4633 
Circle 115 an Inquiry Card 


Specialized Products Co. 


Pro-tecT Computer Products 



Electronic tools and test equipment 

Color, illustrated 250-page catalog details 
comprehensive selection of tool kits, test 
equipment, telecom equipment and 
datacommunlcation products. Special 
emphasis on in-house and field service- 
indexed catalog shows digital multimeters, 
breakout boxes, oscilloscopes, BERT testers, 
hand tools and extensive selection of 
instrument and shipping cases, plus over 50 
standard tool kits. Complete specifications 
and prices are provided for all products. 

Specialized Products Company, 

3131 Premier Drive, Irving, TX 75063 USA 
214-5S0-1923 FAX 214-550-1386 

Circle 200 on Inquiry Card 


Pro-tecT. 

"The Keyboard Protector 11 



-LLJ i 1 .i-- 



Pro-tecT,™ ''The Keyboard Protector" 

All computer keyboards are vulnerable, open to 
attack! Dust, food, liquid, spills, "A DISASTER 
WAITING TO HAPPEN. 11 

Pro-tecT Computer Products, the leader in 
Computer Protection, has designed a trans¬ 
parent. flexible, durable custom keyboard cover 
that remains in place during keyboard use! 
Highest Quality Keyboard Protector available on 
the market today, or full refund guaranteed! 
Available for most popular keyboard makes and 
models. When ordering always specify keyboard 
make and model. List $24.95. 

Tol l-frec 1 -800-669-7739 Fax 801 -295-7786 

Readers Circle 1 80 on Enquiry Card 
Resellers Circle 131 an Inquiry Card 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1, 1991. 

RATES: 1 issue—$675 3 issues—S625 6 issues—$600 12 issues—$525 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE, Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des- 
criptive text {250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September 8, Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at GQ3-924-265& FAX: 603-924-2683. 


ACADEMIC COMPUTING 


Transputer Education Kit 

Fqf the siLideni, Professional or hobbyist 
O N L V $396. 

Includes fsady-te-tisfl PC add-in boatf with 32-bil TWO 

lankier, 1MB of RAM. PC Interface {PC. XT, AT. or 
and an S-bit parallel IflD pari (tor opJional hardware exparirnfflHs). Also 
includes: Occarrc? aod C uomiJtieis {and assembler); derm, Kannple. 
and diagnostic programs; and 1500 pages mf dDCL-rantaTiwi fmcludiiig 
sc ha maUcs). Can nc interconnected *1H diner Kil boards dr wllh less 
eKpOTSlvB AAKhT-frooessor boards. 

Computer System Architects 

S6D N Unrvarsitv Art.. PriM UT S«04 
{BOO) 753-4CSA (6011 374^300 FAX (BOt) 374-2306 


Inquiry 701. 



Inquiry 702. 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional print since 1962. Vtou can choose from 3 
models; Manual E-Zee Inker — $39,50 
Electric E-Zee Inker — $94.50 
Ink Master (Electric) — $19900 
1000s of satisfied users. Money-hack guarantee. 

BORG INDUSTRIES 

525 MAtN ST. JANESVILLE. IA 50647 

1-HOO-S 53-2404 tn JA; 319-967-2976 


Inquiry 703, 


KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 
Splitting with COMPANION 
Switching with COMMANDER 
Boosts signals up to 600 teel Conlnjl up to 96 PCs 
with one keyboard and monitor. 

CYBEX CORPORATION 

2SG0H Bob Wallace Awe.. Hurnsrilfe AL 35805 
Plwne 205-534-0011 Fax 205-534-0010 

See our ad on page 138 


Inquiry 704. 


HEWLETT PACKARD 

Buy — SeJl — Trade 

Laser JeS WHO Color Pro {7440) 

Laser 2000 2 Mey/i Meg upgrades HP-7550A 

Owfc Jel Orslt Pro DXUEXL 

fiugsed Writer OtaflmMtor Wlf 

ElectriMialiC PJrtl&rs C1600 £D Size) fC t60S {E Size) 
Science Accessories Corperallon Sonic tHgnuwe 
36* * 46' (2750) 8Q H x 72* (3t75( 

T. E, Dasher & Associates 

4117 Second Awe. £.. Birmingham, AL 35222 
Phone: (206) 591-4747 Fax: (205) 591-1108 
_ (600) 639-4633 _ 


ARRAY PROCESSORS 


SCIENTIFIC ACCELERATOR 

25 MegaFLGP Floating F\jim Array Processor with 
256K4 static memory. Easily programmed by calling 
596 routines from your C, FORTRAN, or Pascal PC pro¬ 
grams. 512 k 512 FFT 1.16 secs. Single slot board with 
software; $2,49500. 

EIGHTEEN EIGHT LABORATORIES 

1247 Tamarisk, Boulder City, NV S900S 
Tel: 600-688-1119, Fex: 702-254-2611 


Inquiry 706. 


ARTIFICIAL INTELLIGENCE 


Software Engineer 
Do Your Own Windows! 

Altist a LISF piDBrammlnH environ men( wbfcii lakes advwlage ol 
a GLN am) protecled mods on tofl PC. Software Ermineer* tor 
Wlidowi' All 15 a fGmpWs programming erTWmriFnBflt. It mcfeles 
a USP arani test editor, allowing quick, easy and interact Win¬ 
dows devetopmern. Software EnQansftr supports DDE, GDI, the dip- 
boato, dialog bows and mem®. Software Entrust is priced at $34905 

Raindrop Software Corporation 

84S E, Arapabov Sulle ids, Richardson, Texas 750B1 

(214) 224-2611 Fax (214) 234-2674 


Inquiry 707, 



BAR CODE READERS 

For PC, XT. AT, & PS/2, Macintosh, and any RS-232 
terminal Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399, Top rated 
in Independent reviews, Wbrks with DOS, Xenix, 
Novell. Alloy, -ALL software. Lasers, magstripe, $ 
slot badge readers. 30-day $3 back. 

Worthington Data Solutions 

417 A Ingalls Si., Santa CfUz. CA 95060 

(400) 456-9936 (8(H)) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2*1G LCD display, 32-key keyboard, Real- 
Tlme-Clock. Wand or laser scanner. Program 
prompts and data checking Ihrough its own key¬ 
board. Easy data Iransler by RS-232 port Or PC, 
PS/2 keyboard. Doubles as On-Une Reader. 30<tey 
$$ back. 

Worthington Data Solutions 

417-A Ingulf* St, Santa Cruz, CA 95060 

(406) 456-9936 _(606) 346-4220 



BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2 Is, all 
clones and any RS-232 Terminal Transparent 
to your operating system. Available with Steel 
wands, Lasers Slot & Magdripe Readers. Same 
day shipping, 30-day money-back guarantee 
One-year warranty Reseller discounts available, 

AMERICAN MICROSYSTEMS 

21 BO A Regal Parkway. Eulesa, TX 76040 

(800) 646-4452 (917)571-901$ FAX (817) 665-6232 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 & 24 PIN DOT MATRIX 

* H-P LASER JET/PLUS/S ERfES II 

* MENU-DRIVEN or MEMORY RESIDENT 

* CODE 39. I 2/5, UPC A/E. EAN 8713 

* DIG TEXT $ BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A FUsflal Parkway. EuleHo. TX 76040 
(800)648-4452 (017)571-9015 FAX (917) 685-6232 


PC -Wand Bar Code Solutions 

Bar codas are easy Rising our FULL Hno tf leaders 5 pririore. 
They plug 4 play wife yo ur existing CPU/prinler/torminalsJ 
sol I ware systems In your rifles, stars, truck, raetpry or 
warehouse. FTS" bar code DOS programs print on matrix 
or laser primers, 30 day refund. 1 year warranty. 
OEM/WFMOaalor discount 

International Technologies & Systems Corp, 

655-K Nonh Berry St, Brea, CA 92B2l-W&item USA 
13 Welwyn Court. Richmond, VA 23229-Eastam USA 
(904)238-9487 f7U}MO-18BO |804)741 B725 (FAX)99ti-2503 


Inquiry 709. 


PC BAR CODE SPECIALISTS 

Barcode readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned data looks just like It was typed ini 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code end Text printing software. Great 
warranty. Generous dealer discounts 

Seagull Scientific Systems 

15127 N,E. 24th, Suite 333^ Redmond, WA 98052 

206-451-8966 


Inquiry 705, 
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BAR CODE 


CAD MAPPING/GIS 


CD-ROM 




BAR CODE READERS 

Among the best and mast widely used bar code 
decoders. Reads all ma|or codes {39. 1 2/5, S 2/5, 
UPC/EANUAN, GQOABAR, MSI). Connects between 
keyboard and system. ISM, PS/2, MAC, DEC-VT cam- 
patibte. OS & software Independent. Same day ship. 

2 Year Warranty (pen incld). 

Largo Reseif&r Discounts 

Solutions Engineering 

4705 Langdrum Lane, Bethesda, MD 20fisi5 

(800) 635-6533 (301)002-2738 


Custom Lino Typos 

"UnivefsaJ C-Une" is far all DXF fites; imbed text, 
blocks, shapes; J1 flcw' T patterns along the path of 
all types of polylines (2D, 3D, arced, splined. etc,); 
weed dense polylines. 

(800) 663-8045 (604) 266-5380 

M. Sllnn Engineering 

31 SB W 32nd Are., Vancouver BC VBL 2C1 


NIMBUS 

Your complete source for CD-ROM implementation 
including disc replication, search and retrieval soft¬ 
ware and application design. Find out just hew easy 
it is to put ycur data into the media of the '90s 

Nimbus Information Systems 
1-804-9S5-11OO 

Box 7427. Charlottesville, VA 22906 

Inquiry 710. 

nquiry 716, 

inquiry 721. 


CAD/CAM 


COMPUTER INSURANCE 




DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Reeders A SmartCard Encoder/ 
Reader tor microcomputers ft termineJe, including IBM PS/2 
ft others, DEC. Macintosh, AT&T, CT, Wysa, Wang. All readers 
connect on the keyboard cebte ft aro transparent to all wtf- 
ware. UPC A 39 print programs, magnetic encoders, ft por¬ 
table readers ero also available. 

TPS Electronics 

4047 Transport Palo Alto, CA 94303 

415 856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX; 415-856-3843 


STEPPER MOTOR CONTROL 

FROM A PRINTER PORT! 

NEW **%}%&&* $249 

* Controls up !□ six malDfs sim ultOnoously 

- Uno&r arifd Circular Intarpolotion. 

- Nsw features 1o accommodate machine control 

- Easy-to-use DOS device driver. Super Manuel. 

* CAD-CAM interlace available 

Corporation, HZ? Arnold: Are 

Ability Systems 


INSURES YOUR COMPUTER 

SAFEWARE Computerowriers coverage provides 
replacement ol hardware, media and purchased 
software. As little as $49 a year covers accidenls, 
theft, power surges and more. One call does it all. 
Call 8 arn-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262-0655) 

SAFEWftRE T The Insurance Agency Inc. 

Inquiry 711. 

Inquiry 717. 

CROSS ASSEMBLERS 

VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

YUAN[W LASEFUMAGNET1C CARD CONNECTIVITY 

* Keyboard wsdges (intemeWExtBmaO tor IBM PGfxrmr PS & 
and portables. 

* R5S32 wedges tor WY$E, Link, KimKon terminals 

* Bar code and label printing software 

* FuH two-year warTemy 

* 30-Day Money-Back Guarantee 

* Extensive VAR/Dealer Discounts 

3140 Da La Gnu Btat. Surit 20MSanta Clara, GA 9505*,W) 930-1360 

fiQO 666-4BAR FAX: (41S) 623-1372 


STOP 

. . spending your time on math code! 

The- ' CAD/CAM Developer's Kfr" series has all the 2D and 
3D Functions that you mood for CAD/CAM applications 

intersect -trim transform display, lines, 
arcs, ellipses, NURB Splines . . and much mere! 

CALL (617) 628-5217 FOR INFO 

Building Block Software, PQ got 1373. Somm*. MS 071« 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS. UNIX. VAX VMS 

ENERTEC, INC 

BOX 1312, 811 W, Fifth St. 

Lansdate, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 

Inquiry 712. 

Inquiry 718. 

Inquiry 723. 

CAD 


CASE TOOLS 




PCB & SCHEMATIC GAD-$195 

"EASYPC" tor angle aided arm muitifayer boards to 17**17" 
wltti up to 1500 iC's including surface mount. Phenomenal- 
ly fast and easy to use Over 9000 copies sold. Needs PC/XT/ 
2BB/3SB HERCiCG A/EGA/VGA Output to laserjet/inkjet/drt 
matrix printer, pen-plotter, phote-platler and NC Drill. For lull 
info circle inquiry # or contact us direct 

VIBA/MCJAMEX accepted. DEALERS WANTED. 

NUMBER ONE SYSTEMS LTD. 

Hartting Way. 91 luai, Huitiutgfflsn, Camtis, Englarns, f El7 <WFi 

Tot 011-44-460-61776 Fax 011-44-460-4940*2 


Better-C & Top-Down Designer 

Belter-C is a CASE tool with structured C 
methodology and application generator. Libraries 
with source: OOP Database, OOP Window. OOP 
List, Stack ft Queue, OOP Btree, and more. $195. 
Top-Down Designer is a C program/module/ 
screen designer with data dictionary. $195. Both: 
$339, 

Slllco-Magnetlc Intelligence 

24 Jean Lane, Chestnut Ridge, NY 10953 

Phone: 914 426-2610 FAX; 914 426-3152 


CROSS ASSEMBLERS/SIMULATORS 

New unique full-function stimulators for the 8096 and 
B0C196 controller, featuring ALL MOOES of interrupts, 
plus the HS1, HSO. and A/D functions. 

We also support the 8048/49, 608085,8051/52. and ZBO 
controllers with excel lent, reasonably priced Cross 
Assemblers and Simulators, 

Lear Com Company 

£440 Kipling St„ Sle. 20G. Lakewood, CO 80215 

(303) 232 2225 FAX: (303) 232-8721 

Inquiry 713, 


Inquiry 724. 


CD-ROM 


CROSS DISASSEMBLERS 




VIEW CAD DRAWINGS 

SlrltnVlEW Allows non-CAD users to view AutoCAD 
DWG, DXF ft tiPGL files on PCs. Print, Plot, attach notes 
and hyper-link between files. Change views and layers. 
Accurate! Query databases to locale ft highlight objects 
on the screen 

Also, linkable Sirtln VIEW/LIB allows developers In add 
viewing capabi lilies to their own applications. 

Sirlln Computer Corporation 

225 Lowell Road, Hudson, NH 03051 
(603) 595-0420 Fax (603) 595-7779 


CD ROM, Inc. 

RETAIUWHOLESALE 

CO-RCiM - WORM - MO - GDI DRIVES 

IBM, 1 MAC CD-ROM ft CDI DISCS 

QUALITY HtfJtJUCTS AND SERVICES COMPETlTWE PRICES 
FREE CATALOG 

TEL. 303-231-9373 

1667 COLE BLVD,. SUITE ml GOLDEN. CO BtWQI 

FAX: 303-231 -9581, CIS: 72007,544 

V1&VMfrAME3UG0V T POs 

* 

PROFESSIONAL PC SOFTWARE 

NEW: 8096/80196 CROSS-DISASSEMBLER 

* ANALYTIC CROSS-DiSASSEMBlfRS VUMUTO LABEL GEHtfiflUON 

* RELOCATABLE MACRO GR05S-A55EMBl£1tS 

SUPPORTfOR SPflRC, MSI. 804ft HMOft ZBOhBCl ZBOOOi 690Q 6905, 

6909 , eaten, &booo, eacn, 6305 . ieoo bsoq escce. 9900 others 

*Z0O-0O8&8O86 SOURCE TRANSLATION UTILITIES 

ORDER TODAY: (408) 773-8465 

1 nriQHFT ra 90X 61929, SUMflWL. CA M 08 B 
LUUIOUT 1 fflX: (400) 773-B4B6 

Inquiry 714. 

Inquiry 719. 

DATA CONVERSION 

VECTORIZE rn 

Sare time and money by using VECTOR ' a raster to veaor conversion 
program. VECTOR” can, in combinartiwi vwtfi a scanner, comptet^v 
substitute Ihs digitizing tablet and automate Ike Input phase of GAG 
designing. VECTOR 1 ' features: Interface; DOS andm Microsoft Win¬ 
dows 30; Modes Supported In-line, aifine, hrerieif wune; Rfleognlaes. 
lines, ans, polylines, circles and solids; Inpn Formas: PCX, RLE and 
TlFf. Output formats. DXF and QXB; Prices max sob B-S495, max 
s«e E-S139S. Cal! lor FREE Introductory Demo Otari Wt also offer 
discount priced PC scanners. 

WEBER MARKETING GROUP, INC. 

1-800-659-3054 1-515-472-7776 INT. 


NEW MAGAZINE RACK CD-ROM 

Search over 100,000 current, lull-text articles horn 342 
magazines, covering Business, Current Events, Health 
ft Fitness, Computers, Travel, and much more on one 
CD-ROM. It’s like Ihe magazine section of a library In¬ 
side your PC! Over $25,000 worth of magazines only 
$39.95. R’s unquestionably the best CD-ROM value to¬ 
day. 30-day $ back. 

1-800/657-5300 
INFOBASES, INCORPORATED 


MEDIA CONVERSION/DATA TRANSLATION 

Mote fflan just a straight dump or ASCH tmnsftri 

Word Processing, DBMS, and Spreadsheet date on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis. Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM PSte ft Macintosh supporied 
#1 in the Translaiian indyetryt 

CompuData Translators, Inc. 

3345 Wihshite BlwJ., Suite 407, Los Angles, CA 90010 

(213) 387-4477 1-800-825-8251 

inquiry 715. 

Inquiry 720, 

Inquiry 726, 
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DATA CONVERSION 


DATA/DISK CONVERSION 


ENTERTAINMENT 


CONVERT TECHNICAL DOCUMENTS 
MATH EQUATIONS 

* Convert WordPerfect documents to 
TeX, LaTeX or PageMaker 
• Convert TeX or LaTeX to WordPerfect, 
MultiMate, Ward or WordStar. 

K-TALK COMMUNICATIONS, INC. 

30 West Firat fee. • Columbus. OH 43201 

(814) 284-3535 FAX (814) 294-3704 


Inquiry 727 


DATA RECOVERY 


CRASHED? 

Your valuable date can be recovered! 

• 95% success rate * Fast turnaround 
■ Priority service available 
• Servicing Novell, DOS, Macintosh, Unix, 
Xenix, OS/2, Bernoulli, Sun and morel 

ONTAACK DATA RECOVERY, INC. 

6321 Bury Drive, Edsn Prairie, MN 55346 

1-800-872-2599 * 612-937-5181 

Inquiry 728, 


DATA RECOVERY 

Diti Iasi from 1 / 4 " cartridge* or 1/2" lap* can be 
recovered almost every lima. Wo havo hoi pod Banks, in- 
aurance Companies, Telephone Companies, Commodity 
Dealers, Hospitals,. Software Houses, Government Depart¬ 
ments The Nat is endiess- 

Wb charge a small ri»ed lee tor investigation and then on a 
lime and malarial 5 basis. 

The OICF4K Cartridge interchange Fteopie 

Vogon Enterprises Ltd. 

94 EHtampmad Bond. KtoWngtarn, Btfahin RGn SJQ EteGuND 

Tel 444 (0)734-784511 or 690042 Fu 44+ (0)734-690040 


Inquiry 729. 


DATA/DISK CONVERSION 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 

2500 Wfcte Proewaof A Computer tomtets, ate", 8' 
Disks. Mag Tapes, Mag Cards. Cartridges ft Caaaadjja, CUteom 
Corw*i»iori&, Pnogramnung ft Applications Dwetepotem 
DISK DUPLICATION 
OCR SCANNING SERVICES 
HIGH VOLUME LASER PRINTING 
Cell us tar Qua Illy, Baal Prices and Quickest Turnaround Time. 

COMPANY COMPENDIA, INC- 65 E. Washington Si-, 

*237, Chicago IL 60602 TEL 312-41*4771 FAX: 312419-1390 


Inquiry 730, 


INCOMPATIBLE COMPUTERS? 

We iranster flies between incompatible computers, 
dedtoaled word processors and &4rack tape. Thousands 
of formats are supported, including cartridge tapes. 
We're committed to ouslo-mar satisfaction and quality 
conversions at affordable prices. Call tor a free quote 
today 1 

* 24-hour turnaround available - 

Dish Interchange Service Company 

2 Park Drive * Wtraiford, MA O1S06 • (SOS) 692-0050 


Inquiry 731, 


THE #1 CHOICE 

in disk ft taps conversion 

for many leading corporations, governmenl agencies, 
law firms, and companies in every industry—worlr+wide. 

Free teat • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si. North. Minneapolis, MN 55411 

(612) 5*6-7571 or (612) 520-2345 
FAX: (612) 5BB-8783 


CONVERSION SERVICES 

Convert any 9-track magnetic tape lo or (tom over 
3000 formats including 3 T A1 5Vi* 8” disk formats & 
word processors. Disk-to-disk conversions also 
available Call for more info Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts, Rd, Dept. #B 
Buffalo Grove, IL 60QS9 (800) Convert 


DATABASE MGMT SYSTEMS 


SQL DBMS FOR DEVELOPERS 

0CEL0T2—THE SOU is a DBMS library and precompiler 
ter writing 3GL appfcatione with embedded SOL it's like haw 
ing fBM r g DBS on your PCI OUR GUARANTEE; This Is the 
fastest, most powerful micro DBMS you can get anywhere 
at any price or your money back. Get referential integrity, get 
dynamic SQL, gel OCELOTS - THE SQLJ 

• Retires 331XB RAM. DOS J1 ft UR cnmpgliBfe BASKMJ^UCWX EJmpter 

* wiiiUiM-tefliptiiibifi wfiicn salable 

OflDER TOURS TODAYI—Prices start al S195JOO 

OCELOT COMPUTER SERVICES INC. 

#1502. 1W25 - 106 Street, Edmonton, AB, Cenade, T5J 1Q7 
(403) 421-4147 


Inquiry 733. 


dBASE file Access from C 

C programmers use CodeBase to build multi¬ 
user, d BAS E/Clipper compatible applications. 
Create popup windows, pulldown menus, and 
data eniry screens. Port between Unix, 
Microsoft Windows and OS/2. 

ED BE D pmo niclv Call (403) 443-0313 
Demo DISK Fax {m] mm& 

Sequltor Software Inc, 

H20$, 9644-54 fee, Edmonlon. AB, Canada. T6E 5V1 


Inquiry 734. 


DUPLICATION 


SOFTWARE DUPLICATION 

• DISKETTE & TAPE 

• DOCUMENTATION PRINTING 

• CUSTOM PACKAGING 

• FULFILLMENT 

MEGASOFT, INC. 

P.O, Box 710, Freehold, NJ 07728 
(860) 222-0490 (906) 462-7628 


Inquiry 735. 



Inquiry 736. 


DOES YOUR STUDENT BAT 1000 
IN ARITHMETIC? 

ARITHBAT ts an educational PC game for 
ages 5 to adult. 5 Vi DS/DD Disk, IBM or IBM 
Clones. Disk includes SPELLIT, an educational 
game for ages 7 to adult. Documentation on 
disk. $25.00, 

The Polio Co. 

PjO, Bex 10567, Fort Smith, AR 72917 


Inquiry 737. 


MANDELBROT EXPLORER 

Dlw into the vast phantasmagoric expanses of 
FRACTAL landscapes. 2D and 3D. Liquid light 
show. Mouse or keyboard navigation. Saw and 
recall snapshots of your favorite places. FASTI 
Wbrks with or without numeric coprocessor. CGA, 
EGA, VGA, SUPER VGA, XGA. $29.95 

Cygnus 

620 W. 43rd Terr. Kengas City, MQ 64111 

(816) 561-9977 


Inquiry 738. 


WIN $10,000 

THE GRIN-GO' CHALLENGE 

Grirr-Go 1 " is a PC-based game that the average 7-yi. oW can learn in 
liw inlitfB. The Craflanga: write a program that will allow an individual 
lo piey against the computer. Grln-Qo Inc, doesn't IMnfc you can do 
it and will pay SiG.DDO for lhe rights in such a program. The ChaBonge 
retfstiaflon tee e $44,00 Ftegtetntton package includes rates ant) source 
code. (GW Basic, Turbo Pascal, MS C) 

Grin-Go IrtC. RO, Box 020s Alexandria W 22306 

(703) 329-1717 Vise A WIG accepts 

Conleel rules and dascrlptlon of Qrln-Gn-—(SCO 
[no Cnitgsft j4ffl applicable to lutur* regatrirtlMi) 


Inquiry 739. 


Go, NEMESIS, Go 

Go - a Zen game. So appealing, it has endured 4,000 
yea rs. So useful, governments study if, 

NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Master Deluxe satiates the addicted. 
Chaos Manor User's Choice Award (BYTE/1990) 

Toyogo, Inc. (800) 869-6469 

PO Sox 2S4SOY, Honolulu, HI 966350460 

(606) 396-5526 fax: (609) 396-4126 

Inquiry 740, 


EPROM EMULATION 


EPROM EMULATORS 

An EPROM emulator takes the place of an actual 
EPROM and allows you to download code to your target 
system instead ol programming and erasing parts. In 
seconds, you see results' 

Model I (2764-27256, 8-blt. $199) 

Model II (2764-27010, chalnaple tor 16fl2-bit, $349) 

PARALLAX, INC. 

6200 Desimone Lane, #894 * Citrua Heights, GA 95621 

(916) 721-9217 


Inquiry 741. 


FAULT TOLERANCE 


No*stop Network 

No*stop Network, the only Level 3 Fault Tolerant 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING In 
any PC/LAM, Supports Novell, Microsoft, IBM, 
Banyan, etc. Any server environment—DOS, OS/2, 
Unix, Wang, DEC, etc. 

Nonstop Networks Limited 

20 Waterside. New York, NY 10010 

212-461-0488 


Inquiry 742, 


FINANCIAL SOFTWARE 


BralnMaker; 

"The most fascinating computer soft¬ 
ware ['ve ever seer. . . team about this 
Stuff. "John Dvorak , PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. Only $195! 

Mac version now available 

Free Brochure: 916/477-7481 
California Scientific Software 

Inquiry 743. 
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FLOW CHARTS 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing tool for 
flowcharts & org charts. Requires Microsoft Win¬ 
dows ao. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court. Loveland. CO 80538 

Phone: (303) $63-5767 FAX: (303) 669-4809 


Inquiry 744. 


G.I.S. 


Digital Quad Maps 

local Street Maps, State Maps, and World 
Maps in DXF, PCX, PICT. PIC, or TIF 
Formats. Gigabytes of Map data available 

Micro Mao & CAD " 
(303) 988-4940 


Inquiry 745. 


GRAPHICS 


EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix, inkjet, and laser printers. Prints in gray 
tones or color. Crop box lets you print any region of 
the screen. Enlarge graphics 1 to 4 times (reduction 
too). Setup program for picking printer colors, etc. 
$35.00 Postpaid. Call or write for free catalog. 

LINDLEY SYSTEMS 

8139 E. Mawson. Mesa. AZ 85207 

_ (602) 380-9175 _ 

Inquiry 746. 


Presentation System 

Animation, graphics, sound, variable tracking, 
multiple branching, and more. Display Animator 
files, GIF, PCX, MAC. ColorRIX. Create stand-alone 
EXE’s. No royalties. No programming experience 
required. For IBM/Compatibles. 

Ridgewood Software 

PO Box 409, Glenview. IL 60025 

(800) 243-4724 


Inquiry 747. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 

528-C Forest Parkway, Forest Park, GA 30050 

404-366-1600 


Inquiry 748. 


CAPACITY 

MFwmu. 

ESOMSCSI 

LOWEST 

10-19Mb 

$75 

N.A. 

DISK DRIVE 

20-29 

95 

105 

REPAIR 

30-39 

110 

125 

PRICES 

40-49 

135 

155 


50-85 

175 

195 

Jb TECHNOLOGIES, INC 

86-120 

275 

295 

5105 Maureen Lane 

121-160 

325 

345 

Moorpark, CA 93021 
Phone: (800) 588-0906 

161-340 

CALL 

CALL 

FAX: (805) 529-7712 


Inquiry 749. 
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Inquiry 750. 


PRE-OWNED ELECTRONICS. INC. 

THE Independent provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1965 

APPLE-' II & MACINTOSH* 
SYSTEMS • PARTS • EXCHANGE REPAIRS 

Call for a Catalog 800 - 274-5343 

Int'l: 617-275-4600 • Fax: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD, MA 01730 


Inquiry 751. 


IBM- & Macintosh® 

Parts • Systems • Add-ons 

Shreve Systems I 771 *® month ’ s s P ecialt 

3804 Karen Lane PS/2 55SX-031 

***** City, LA 71112 $ 2099.00 

Qnn 907 9071 International 318-742-2700 


Inquiry 752. 


HARDWARE/COMPUTERS 


SC/FOX - EMBEDDED COMPUTERS 

PC Parallel Coprocessor Plug-in Boards: 15 MIPS mg 50 MIPS 
burst using the SC32 32-brt CPU or the 16-txt Harris RTX 2000" 
VME Master/Slave System Controller SBC. 18 MIPS avg 70 MIPS 
burst, uses RTX 2000 epu, SCSI. 2 ser. 1 ptr pons, to B40K bytes. 
Stand-Alone Single Board Computers: 18 MIPS avg 60 MIPS burst. 
3U or 100x100mm Eurocard-sire using either SC32 or RTX 2000 
Ideal lor embedded real-hme control, data acquisition, robotics, and 
signal processing OEM software development system included 

SILICON COMPOSERS INC ( 415) 322-8763 
208 California Avenue, Palo Alto, CA 94306 


Inquiry 753. 


Everything you want... 

. to make life easier. TDS2020 is an ideal way to save time 
and money designing equipment. Use as a High Performance 
16-bit Control Computer or 500uA Data Collection Module 
Attach LCD & keyboard Use internal 10-bit multichannel A 
to D converter. D to A, 4 counter-timers, multitasking, inter¬ 
rupts, parallel & serial I/O. non-volalilo clock and up lo 512K 
bytes NV-RAM/EEPROM/FLASH memory. $299 and its 
TDS9092 brother $179 (25 qty). Call or fax for details 

The SaelKg Company 

1193 Moseley Road. Victor, NV 14564 

Phone (716) 425-3753 Fax (716) 425-3835 


Inquiry 754. 


SDK-386" 1 * 

‘368 ts a trademark of Intel Corporation used by permission 

BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC. along with the URDA SDK-65 and SDK-86 educa¬ 
tional trainers and microprocessor development 
systems. The URDA SDK-51 will be available next year. 
Other 8, 16, and 32 bit systems are available. 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-8732 


Inquiry 755. 


MART 


INTERNATIONALIZATION 


DEVELOPERS—GOING INTERNATIONAL??? 

Proven string externalization utility gets your C source code 
package ready for international markets 
Prompts/messages extracted for editing, translation, or 
encryption Redefined prompts act as If compiled. 
DOS, Unix, Mac, etc. 

Complete Turn-key Translation Service Also Available 
Limited Object Code License $14995 No Royalties 
Limited Source Code license-S249 95 A residents add sales tax 

Network Dynamics, Inc. 

2225 S. Henry Street. Suite L2 Williamsburg, VA 23185. USA 

Phone: (804) 220-8771 FAX: (804) 220-5741 


Inquiry 756. 


INVENTORY MANAGEMENT 


dFELLER Inventory 

Business inventory programs written in modifiable dBASE 
source code 

dFELLER Inventory $150.00 

Requires dBASE II or III, PC DOS/CPM 
dFELLER Plus $200.00 
with History and Purchase Orders 
Requites dBASE III or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA, Route 3. Ishpeming, Ml 49849 

(906) 486-6024 


Inquiry 757. 


LANS 


The $25 Network 

Tlry the 1st truly low-cost LAN 

• Connect 2 or 3 PCs, XTs, ATs 

• Uses serial ports and 5-wire cable 

• Runs at 115K baud 

• Runs in background, totally transparent 

• Share any device, any file, any time 

• Needs only 14K of RAM 

Skeptical? We make believers! 

Information Modes 

P. O Drawer F. Denton. TX 76202 

817-387-3339 Orders 800-628-7992 


Inquiry 758. 


No*stop Network 

No'stop Network, the only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING In 
any PC/LAN. Supports Novell. Microsoft, IBM, Ban¬ 
yan, etc. Any server environment—DOS, OS/2, 
Unix, Wang. DEC. etc. 

NONSTOP NETWORKS LIMITED 

20 Waterside. New York. NY 10010 

212-481-8488 


Inquiry 759. 


LANS/SOFTWARE 


NETRUNNER 

the low cost remote control program 

• Control remote computer across LAN or WAN 

• Running on NetBIOS. IPX/SPX. RS-232. and modem. 
All in one package 

• Background file transfer 

• Selective keyboard locking. 

• Remote execution 

• $19.95 per user, $24.95 Starter’s Kit (2 users) 

$99.95 unlimited users. 

Crystal Computing Corporation 

3140 De La Cruz Bivd Suite 200. Santa Clara, CA 95054 
Tel (408) 748-0685 (408) 748-0125 Fax (408) 748-0879 


Inquiry 760. 


LAPTOP COMPUTERS 


saves LAPTOPS/NOTEBOOKS save! 


TOSHIBA • EVEREX • ZENITH • AT & T • TANDON 
AST • SANYO • SHARP • BONDWELL • ALR • LIBREX 
PANASONIC • ALTIMA • LEADING EDGE • FORA 
PACKARD BELL • SAMSUNG • NEC • Tl • COMPAQ 

• We ALSO carry a full line of accessories • 

Computer Options Unlimited 

12 Maiden Lane. Bound Brook, NJ 08805 

CALL: (800) 424-7678 Need Help?: 908-469-7678 
9-9 M-F 9-5 Sat. 6 days Worldwide Sales 

Inquiry 761. 
























































LAPTOP COMPUTERS 


PRINTER DIAGNOSTIC 


PUBLIC DOMAIN 


IBM CONVERTIBLE 

MEMORY-1 ZSK $79 256K $225 3S4K $295 

MODEMS-StHndard $75 Enhanced $175 
CRT AOAPTEH-fof monitors $99 
SERIAUPARALLEL ADAPTER-$120 
MON nOHS-Monqgfirorn e $115 Odor $349 
COMPACT Carrying Case S39 
ENHANCED LCfa-|79 BATTERY -$89 
HARO DHIVES-2Q Meg-S49S 40 Meg-$G35 
MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

R O. Box: 461782, Garland, TX 7504S 

Phono {214) 276-8072 BPS ft FAX (214) 272-7920 


Inquiry 762. 


LAPTOP PERIPHERALS 


LAPTOP PERIPHERALS 


NEW LOW PRICES ON: 

* Battery Powered Printers 

* Portable Hard Drives 

* Laptop Expansion Systems 

* Backtites AND MORE! 

Call for free catalog 

AXONIX CORPORATION 

_ {800) 866*9797 


Inquiry 763. 


LAPTOP POWER ADAPTERS 

AC and DC Inpul 

TOSHIBA INTERNAL CARDS 

Faxmodems: 9600/240Qbps, software. acoustic port 
Modems, sup: 2400 bps, acoufdic or aerial port Modem, 
dedicated: 2400 bps j notebooks, TC1&32Q0SJ<) Serial IO 
cards: RS232, RS422. SCSI, HPJL, barcode 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 
805/546-9713 Fax 805/546-9716 


Inquiry 764. 



Inquiry 765, 


MEMORY CHIPS 


Call For LOWEST PRICES on Chips! 

DAAMfi 

SIMMS,'SlPPS 

S4K x 1-12. TO 

250K * 9-10, 80, 70, 60 

64K, h 4-80 

1MEG x 8-10. SO, 70 

256K x t-lflt 12. tO. fit). 70, 60 

tMEG jt fr-ia BO. 70. BO 

2S0K x +80 

4MEG x B-80 

1MEG x +1480,70,60 

4MEG x 9-BO 

INTEUCYHIX/tlT MATH CO"S 

PST2 TYPE SIMMS 

80267-0.10 

Modal SO 285 

S03B7 5X. 1B.20.2S.SS 

Mpdil 5ft 56 . 60. 76. 80 

CALL DRAM COMPANY p)«mram 

PjQ Box 590127 * S.F., CA 94159 * (415) 39&-29H7 


Inquiry 766. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print- 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Cali Joseph Mabe for more information 

603 - 924-2656 

or 

Fax: 603-924-2683 


Inquiry 767. 


NEWlt PC PRINTER DIAGNOSTIC 

The first software-based Printer DiaQnDstic targeting PC printers. 
^NTEfl-TcihnkiaiP currently tuts Mr 275 dlltorortl modal! (4 cfa 
matrix, laser, ink (ft, thermal A daisywheel printers tram 0 dl the largest 
manufscuirerc Includes parallel $ serial interface tests. ftuvides * 
Reduced mean time to (Sagnose printer problems * QuMt idemifica- 
lion when software (rat tiantaarc) Is the issue. - Greatly Improved llrei- 
lirtifl-fix rate. * Rapid printer irirtallaSra certification, rf you are trouble¬ 
shooting and repairing printers, yoir need PRINT ERToeJinlelan. ORDER 
TUDAVI $244. Plus 3&H and Gft Sams Ifr where apotrcabte 
Call (415| 455 2200 or tai (415} 455-2244 
Windsor Technologies, (nc.. 130MjSi San teiau Ca wan 


Inquiry 768. 


PRODUCT MANAGEMENT 


Keep Hack of Bug Reports 

New toot gives instant access to information about pend¬ 
ing bug reportsfeuggostions on the products you main¬ 
tain or support. Eases planning of new releases, No 
more paperwork, lost reports or hunting for customers' 
example Mas, Multiple users (development, marketing, 
QA) can independently categorize, prioritize, and rear¬ 
range records 

KeyTrack $495 {£495 non-US) 

3L LM», ReeJ House, Lrvm^ton, EH54 6AG, United Kingdom 

Tel. +44 SOB 41 H 59 Fan +44 506 41 59 44 


Inquiry 769, 


PROGRAMMERS TOOLS 


HYPERINTERFACE™ II 

Menu Creator' — An interactive WYSIWYG editor to 
generate a menu-driven user Interface tor your software 
Screen Creator* — An Interactive WYSIWYG editor tor 
quick and easy screen design and a screen database 
manager for your software, Advanced Library — Ex 
tended capability tor data entry far your programs, FOR¬ 
TRAN, Pascal, C. BASIC supported. 

Avan pro Carp. 

ROl Ran 959, Pacific PsIibmM, CA 90272 

_ (213) 454-3866 _ 


Inquiry 770. 


COMPILE N TIMES FASTER! 

N=number of PCs on your network 

SI MULTI utilizes idle PCs connected lo a network In 
order to parallel-process and linearly speed up your 
compile |Obs. Runs under DOS & WINDOWS. Compati¬ 
ble with any compiler, any network Q& No TSRs, no 
device drivers. $195 per network {until Oct. 1st 1991) 
fiO days Money Back Guarantee. 

Parallax Software 

12021 Wllshlie Blvd., Sorts 092, LA., CA 90025 
_ {213) S2B-S877 _ 


Inquiry 771. 


PUBLIC DOMAIN 


FREE IBM 5V4" Disk with 
FREE GAMES, UTILITIES 
and CATALOG 

Just to get acquainted 
with our shareware, 

1 - 800 - 845-8902 
L.A. Software 

Inquiry 772, 


FREE SOFTWARE FOR IBM®/dane$ 

TRY US! GET 15/5.25" or 6/3,5* Disks full 
of our best soiling software— FREE. Great 
games, programmer's utilities, business, 
educational, and desktop publishing, Pay 
only $5.00 shipping/handling. Credit cards 
only. Calf Today] 

SMC SOFTWARE LIBRARY 

619-931-8111 


Inquiry 773, 


UNIX SOFTWARE 

GNU, X Windows & More! 

Search our on-line catalog of Unix public domain software 
using keywords to find whpl you want quickly Place your order 
an-fine, and it It shipped to you on all her Unix or DOS 
media—np costly downloading time, Just I2/MB for tapes 
($75 minimum order) or I75WMB for floppies ($25 minimum). 

SOFTPUB™ (818) 784-2070 

(300,1200, 2400 baud; S bits; i stop Bit; no parity) 


Inquiry 774, 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $150 

SOFTSHOPPE, INC. 

TEL- 600-629^2378 * 313-761-7638 
FAX: 313-761-7639 

P-O. Bo* 3678, ANN ARBOR. Mt 48100 


Inquiry 775, 



Inquiry 776. 


THE ULTIMATE COPY PROTECTION 

• Completely Menu Dnv&n Quite Simply 

- Defeats oil HartfwarefScrftwarB Copiers Tti* Best 

■ No Source Coda Changes Way* To 

m Multiple Layering Protect Your Witoabte 

■ No Damaged Media Software investment 

■ Full Hard Disk A LAN Supped 

• Unlimited Metering. FREE Demo EHsk 

stopview™ stop copy plus- (fw>) 079-2224 
001 COMPUTER SYSTEMS, INC, (301) 871-1094 

HW5 Marriage Lara, Silver Spring, MO KSK FAX: (301) 455-7545 
Canadian r**kfents call: (SCO) 667,5057 


Inquiry 777, 


Cop’s Copy Lock II 

The professional software protection with 
TRUE Machine Install Option Board safe. 
Supports OS/2, Windows and Trace. 

LINK Computer 

Inti: +45 31232350 Fax +45 3123844B 
US/CAN: 600-344-2545 Fax 408-923-7061 

Inquiry 778. 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 8 YEARS proves effectiveness of 
powerful muftilayered security, Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 
security device. Complemented by economical KEY- 
LOK™ and multtfeatured COMPU-LOCK' including 
countdown, timeout, dat a encryption, and muliipnoduct 
protection. {Dos/Unix/Mac), Also, access control, 

MICROCOMPUTER APPLICATIONS 

3167 E. Dlero Circle, Littleton, CO SOI22 

_ (303) 770-1SI 7 _ 


Inquiry 779. 

AUGUST 1991 ■ BYTE 303 




























































THE BUYER’S MART 


SOFTWARE/ACCOUNTING 


SOFTWARE/CHEMISTRY 

1 

SOFTWARE/GRAPHICS 




Solomon III Software 

Integrated Accounting Software 

Top rated last 6 years 

No down time — No lost data 
Unmatched Security System 

Major Account discounts available 

can Debra J. flicker 

Authorized Dealer, CBM Consultants 

4420 Hotel Circle Ct #350, San Diego CA 92108 

619-224-9916 Fax 619-299-6169 


Software For Chemists 

• PERIODIC PLUS*chemical database reference 

• Chemical/Thermo properties of 105 elements 

• 2D. 3D color graphics. Structures, History 

• Organic Spectroscopic Data. Conversion Tables 

• Environmental & more Dos, 30 day Guar $99.95 

SPECTRAL INTELLIGENCE CORPORATION 

30 E Swedestord Road. Malvern. PA 19355 

215-889-1349 FAX 215-889-1630 


GOBS 

GRAPHICAL OBJECTS USER INTERFACE TOOLKIT 

Small, power packed GUI took! library supports: • moveaWe. reszeable win 
does* daiog bosses* ccrmertouf RAM, EMS XMS or flfck back-up memories 
• drop-down & pop-up menus* scrabble fete • button & icon menus. Con 
tains an interactive, "FORMS DESIGNER." "CON EDITOR' & manuals Vbi 
swns aralatte Iw turbo Pascal 60 Turbo C 2 0 & Borland C++ ?jOwfeupport 
lor BGI or METAWIN00W graphs Itbnrtes. 

NOW ONLY $14$5.00 

[Special Oriw — Somes cod« kx Rxms DteignefAcon Editor $2500) 

ISI - Identification Solutions Inc. 

1-808668 2700 (US) 1613-228-2701 (CAN) Fax:1613-228-2702 

Inquiry 780. 

Inquiry 785. 

Inquiry 791. 


dBASE BUSINESS TOOLS 

• GENERAL LEDGER 

• PURCH 0RQ/INVNT0RY 

• ORDER ENTRY 

• ACCOUNTS RECVABLE 

• JOB COSTING 

• JOB ESTIMATING 

• BILL OF MATLS 

• SALES ANALYSIS 

• PAYROLL 

• ACCOUNTS PA/ABLE 

$99 ea 

+ S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
8586 Miramar Place 

San Diego. CA 92121 

(619) 452-0044 


SOFTWARE/ENGINEERING 


Analog Circuit Simulation 


• PC and Macintosh CAE 

• Schematic Entry 

• SPICE Simulator 

• Model Libraries 

• Monte Carlo Analysts 


Intusrt has oompieie simulation 
systems including everything 
from schematic entry through 
Spice simulation using extend¬ 
ed memory to interactive wave¬ 
form processing Startng at $96 
for IsSpice, the complete 
• Plotting/Graphics Output system sells for just $815 

Intusoft 

The leader «i low cast. P. 0 Bo* 710. San Pedro, CA 90733-0710 
full featured CA£ toots (213) 833-0710 FAX (213) 833-9658 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any dot 
matrix, laser, or inkjet printer (ind. Postscript) in up to 
64 shades of gray or 256 colors. GRAFPLUS also 
creates PCX & TIFF files. Supports Windows 3.0 or 
DOS application graphics - EGA, VGA, Super VGA, 
Hercules screens. Linkable/OEM versions available 

Jewell Technologies, Inc. 

130 Nickerson St . Suite 105, Seattle, WA 96109 

1 (800) 284-2574 (206) 285-6860 


Inquiry 781. 


Inquiry 786. 


Inquiry 792. 


Network Multi User 

Integrated Accounting Systems Complete office 
management for non accountants. Behaves in Win¬ 
dows Easy install, easy setup, easy use Applications 
for homes, professionals, retailers and manufacturing 
firms. Starling from $149 + $50 each workstation Call 
for orders, demos or brochures. 

IDEA Computers, Inc. (since 1902) 

300 Jackson Street. Richmond, TX 77469 
(713) 342-5846 


Inquiry 782. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/2* . PC, XT. AT or compatibles 
PC’s from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd„ Fax: 206/776-7210 

Woodway, WA 98020 USA: 800/356-0203 


Interactive Design/Simulation 

Analog Circuit Simulation 

ECA-2 Electronic Circuit Analysis offers the best Monte Carlo 
and Worst-Case analyses with ail ol this and MORE included: 

• AC. DC, Transient • Full Nonlinear Simulator 

Fourier, Temperature • On Line, Real Time 

• Sine. Pulse, PWL. SFFM. Graphics 

and Exponential • Multiple Plots 

Generators • FREE Demo 

Tatum Labs, Inc. 

3917 Research Park Dr. B-1, Ann Arbor. Ml 48108 
(313) 663-8810 


Inquiry 787. 


SOFTWARE/GRAPHICS 


NEW VERSION! 

The Ultimate CAD/CAM Engine 

Turbo Geometry Library 4.0. The most complete tool box of 
2D & 30 routines available today! Now over 500 routines in¬ 
cluding NURBS. DXF, Graphics. Surfacing. Hidden Line. 
Volumos. Areas, Transforms, Perspectives. Polygon 
(Int/Union/Diff). Clipping. Tangents 6 more Includes source 
30 day guar Priced from $250 00 Call or FAX lor additional 
information 

Disk Software, Inc. 

2116 E Arapaho Rd , Sulla 487, Richardson, TX 75061 
(214) 423-7288, (800) 635-7760, FAX (214) 423-7288 


FORTRAN GRAPHICS 

GRAFMATIC - FORTRAN callable graphics Library tor 
creating 2-D and 3-D graphics, contour plots and solid 
models PRINTMATIC and PLOTMATIC provide high 
resolution FORTRAN callable printer and plotter drivers 
tor your graphics. NO ROYALTIES. $249.95 ea. 
Supports Microsoft/Uhey/RM FORTRAN compilers. 

Jewell Technologies, Inc. 

130 Nickerson St.. Suite 105, Seattle, WA 98109 

1 (800) 284-2574 


Inquiry 793. 


SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Force PC Ada Compilers & en¬ 
vironments for MS-DOS and UNIX. Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools. FREE demo. 

AETECH, Inc. From $495 

380 Stevens Ave ., Ste 212 Solana Beach, CA 92075 

(619) 755-1277 Fax: (619) 755-7540 


Inquiry 788. 


Inquiry 794. 


PLOT BUSINESS PRESENTATIONS 

Decision support system provides ctoa/ technical advice on 
selecting graphs and statistics for business presentations 
Extensive hypertext definitions and expert system advice. 
Tailors recommendations to individual goals Detailed descrip¬ 
tions. example graphs, tutorial, references, and printed report 
Money-back guarantee (VISA. MG AMEX. PO, check) 

1-800-537-4866 

IDEA WORKS f INC. 

607 Jackson Columbia, MO 65203 
FAX 1-314-875-5812 Outside USA: 1-314-875-5827 

Inquiry 783. 


SOFTWARE CONTRACTS 

Worried about contracts or handling rights in 
software? The two volume looseleaf Software 
Legal Book text and forms can help—from 
employee agreements through VAR distribu¬ 
tion. $170 

For brochure use reply card or call. 

Shafer Books 914-271-6919 

Inquiry 784. 
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RAINDROP™ 

FAST, compact PrtScrn Utility for end users AND 
developers. Hardcopy as last as 10 secs Average binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate, 
colorize and more. ‘CALL* from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $44.95+$3 s/h 

ECLECTIC SYSTEMS 

6106 St David CL. Springfield, VA 22153 

(703) 440-0064 Fax (703) 455-8965 


Inquiry 789. 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. Fast 
hi-res output, no jagged lines. Vary line width, color. 
Screen preview with zoom and pan Stand-alone, 
background, and device driver modes. Works with most 
CAD and graphics programs Supports most printers. 
New version 3. $119+$3 S4H. 30 day money back. 
VISA/MC/Check/MO. 

FPLOT Corporation 

24-16 Steinway St., Suite 605, Astoria. NY 11103 

718-545-3505 


Inquiry 790. 


MAGIC II 

Looking for Magic Developers to form a Magician's 
Group and compile a Comprehensive En¬ 
cyclopedia of Magic Applications. Promote your 
programming investment Learn more about what 
has been and can be done with Magic. Please send 
your Press Release, up to 500 words to: 

Elex Information Systems , Inc. 

125-127 N. 4th Street. Philadelphia. PA 19106 
Phone: 215/627-7202 Fax: 215/627-2342 


Inquiry 795. 



Inquiry 796. 
























































SOFTWARE/PACKAGING 


SOFTWARE/VOICE/FAX 


UTILITIES 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

We do disk labels (SVfi." & 3Vi") 

• Better • Faster • Cheaper • 

Because we specialize in disk labels Let’s Talk 

We also have Tyvek Sleeves 

Mailers • Binders • Vinyl Pages 

We are a complete software packaging service. 

Free Catalog 

Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 

513-777-8586 


MULTI-VOICE 90 TOOLS 

Muiti-Vtotce Tools is a complete development Toolkit toe Pascal or 
"C” to access all the features for most speech processing boards 
available today It helps you wnte MUUI-LINE VOICE APPUCA- 
TION systems in mmules A number of programming examples are 
provided. A1 programs and libraries are delivered with source coda 
Dialogic. Rhetorex, Pika. VBX; 5599 Watson (Single Line): 599 
ALSO AAILABLE FAX Programmer's Toolkit (5199). Based at CAS 
specifications Visa/MC accepted. 

ITI Logiciel 

4263 Cristophe-Colomb. Montreal. Quebec. Can. H2J 3G2 

TEL (514) 597-1692 FAX (514) 526-2362 


UNIX under DOS 

Get the Feel & Power of UNIX 

include awk, cb, cp, diff, find, grep. Is, make, more, mv, 
rm, sed, sort, & 22 others. All System V and BSD 4.3 
options included. Thorough documentation 

THE BERKELEY UTILITIES $200 

for sales 800-542-0938 Inquiries 718-398-3838 

OPENetwork 

Power Tools for Power Users 

215 Berkeley Place, (B2), Brooklyn, NY 11217 

Inquiry 797. 


Inquiry 808. 

SOFTWARE/RENTALS 


STATISTICS 

1 




SOFTWARE RENTALS 

All Major Software 

Reasonable Rates 

1 -800-FLOPPY-D 
1-800-356-7793 


NCSS 5 .x Series — $125 

Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, duster. & discriminant 
analysis. Nonparametncs. Cross Tabulation Graphics: 
histograms, box, scatter, etc Reads ASCII/Lotus. Many 
new add-on modules. 

NCSS 

329 North 1000 East. Kaysvilte. UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 


Recover deleted files fast! 

Disk Explorer now includes automatic file recovery Vbu 
type in the deleted files name, Disk Explorer finds and 
restores 4 Disk Explorer also shows what’s really on disk, 
view, change or create formats, change a file's status, 
change data in any sector MS-DOS $75 U S. Check/ 
Credit card welcome 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. 

Toronto, Ontario. Canada M4Y 1S2 

(416) 961-8243 

Inquiry 798. 

Inquiry 803. 


SOFTWARE/SCIENTIFIC 


TRANSLATION 

1 




FREE CATALOG 

A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, 
and more. Prices range from $150-$1000. Call: 

1-800-942-MATH 

MicroMath, Salt Lake City, UT 84121-0550 


Tradoc translates and localizes your software 
and hardware documentation into the 
following languages: 

+ French + Russian 

+ Spanish + Arabic 

+ German + Italian. 

Turnkey service: Desktop Publishing, typesetting 
and printing of your brochures and manuals. 

205 Gibson Rd., Annapolis, MD 21401 
(301) 267-8655 


Why You Want BATCOM! 

BATCOM is a batch file compiler that transforms your 
bat files to .exe files to make them faster. BATCOM ex¬ 
tends DOS with many new commands so you can read 
keyboard input, use subroutines, and much more. In 
addition, BATCOM protects your source code No 
royalties! Only $59.95 Order today! 

Wenham Software Company 

5 Burley St., Wenham, MA 01984 
(508) 774-7036 

Inquiry 799. 

Inquiry 804. 

Inquiry 809. 


UNINTERRUPTIBLE POWER 


WORD PROCESSING 




VTgX: Scientific Desktop Publishing 

• Equations • Tables • Graphics • Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer • Foreign Languages • Special 
Symbols • Font Effects • Indices • Only $299 
"TeX ofTomorrow”—NoticesotAMS. March 1991. 

MlcroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 

Tel (718) 575-1816 Fax (718) 575-8038 


HOW TO PROTECT YOUR COMPUTER 

And Make It Last Longer 

FREE money-saving literature tells you how to protect your 
computer and make It last longer with an uninterruptible 
power supply 500VA through 18KVA models from the world's 
largest manufacturer of single-phase UPS. 

Best Power Technology, Inc. 

PO Box 280, Necedah, Wl 54646 

Toll-Free (BOO) 356-5794, Ext. 2147 

Telephone: (608) 565-7200, Ext. 2147 


Replace Proofreading 

Key, edit, or proof any file on your PC with Word- 
P roofer"’, then import to your application. New two-pass 
proofing is faster, more accurate than proofreading or 
document comparators Single $295. Multicopy dis¬ 
counts. Network version. 

Computer Keyes 800/356-0203 

21929 Makah Rd 206/776-6443 

Woodway, WA 98020 Fax: 206/776-7210 

Inquiry 800. 

Inquiry 805. 



UPS 

1 




HI-SPEED DATA ACQUISITION 

FOR WINDOWS 3 JO 

DRIVERLINX™ 

• Real-time, multitasking, multiuser DLL device driver 

• Language - and hardware-independent data-acq. 
interface to all OEM supported hardware 

• Includes C source to a digital oscilloscope application 

SCIENTIFIC SOFTWARE TOOLS, INC. 

30 E. SWEDESFORO RD., MALVERN. PA 19355 
(215) 889-1354 


TAKE THE BYTE OUT OF 
POWER LINE DISTURBANCES. 

■ Power protection for your 

PC or Network. 

■ Risk FREE Offer. 

Call for FREE UPS Selection Guide 

SOLA 

1717 Busae Rd. Elk Grove VAaga IL 60007 

Phone: 1-800-TRY-SOLA 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European. Scandinavian, plus either Hindi, Pun- 
>abi, Bengali, Gu»arali. Tamil, Thai, Korean. Viet, or IPA. FulF 
featured multi-language word processor supports on-screen 
foreign characters and NLQ printing with no hardware 
modifications. Includes Font Editor. $355 dot matrix; $150 
add'l for laser; $19 demo. S/H in U.S. Incf’d. Req. PC, 640K. 
graphics. 30-day Guarantee. MCA/ISA/AMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401 
213/394-8622 Tlx: 5106008273 Gamma Pro SNM 

Inquiry 801. 

Inquiry 806. 

Inquiry 810. 

SOFTWARE/SORT 


UTILITIES 

1 




OPT-TECH SORT/MERGE 

Extremely fast SorVMerge/Select utility Run as an MS- 
DOS command or CALL as a subroutine. Supports most 
languages and file types including Btneve and dBASE 
Unlimited We sizes, multiple keys and much more! MS- 
DOS $149. OS/2, XENIX. UNIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 


A Difference That Must be Seen! 

Ditf * It™ 

A Faster resync afgonthms. A Multiple wildcard filename parsing. 

A Mouse support A Mixed file difference output A Unlimited file 
sizes. A Scrollable spill screen display. A Configurable compare 
algorithms A Command line interface. A Pop-up menu interface. 

A Line. Word and Hex compare. A Fast terse modes. A Batch file 
dmeabie 

Requires IBM PC or 100% compatible. 2S6KB memory. DOS 20 
or higher, floppy or hard disk 30duy money-beck guarantee 512995 
(215) 666-6104 

Double R Software, Inc. 

Rd 1 Fifth Awe., Valley Forge Manor, Phoenixville. PA 19460 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Joseph Mabe for more information 

603-924-2656 

or 

Fax: 603-924-2683 

Inquiry 802. 

Inquiry 807 

Inquiry 811. 
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Circle 64 on Inquiry Cord (RESELLERS: 65). 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOH IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 



I 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE. 


SPEECH/SOUND RECORDING AND PLAYBACK Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz] and 
compression levels. A lour-voice music synthesizer is included also? 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD. desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once-more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, eternal speaker and headphone jacks. Enclosure made of sturdy vinyl-dad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4,812,847), Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UUCSA listed], and comprehensive user manual included. 

QUALITY THROUGHOUT MADE IN USA. ONLY $21 9.95 
ORDER HOTLINE; (503) 342-1271 Mon-Fri. 8 AM to 5 PM PST 

Visa/MasterCard, company checks, money orders, CODs {with prrgr approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add £5 shipping charge for delivery in USA and Canada. Foreign 
Inquiries contact Covox for C&F/C1F quotes. OEM configurations available. 

30 DAY MONEY SACK GUARANTEE fF NOT COMPLETEl Y SATISFIED. 

CALL OR WRITE FOR FREE PRODUCT CATALOG 

COVOX iNC. TEL (503) 342 1271 

675 Conger Struct FAX (503) 342-1283 

Eugene. Oregon 97402 BBS (503) 342-4135 


A Message To 
Our Subscribers 

ROM TIME TO TIME WE MAKE THE BYTE 
subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer goods and services 
to our subscribers. 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in die mail. Used are our 
subscribers' names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature. Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address, 

BVTE Magazine 

Attn: Subscriber Service 
P.0. Box 555 

Hichtstown, NJ 0&520 itfii 




BYTE BACK ISSUES FOR SALE 


Issues 

Available 


1990 1991 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 


1990-’9l BYTE Issues $6.00* 

The above prices include postage in the US. * Please add $,50 per copy 
for Canada and Mexico: and $2.00 per copy to foreign countries (surface 
delivery). European customers please refer to Back Issue order form in 
International Advertising section of book. 

Please indicate which issues you would like by checking 
the boxes. Send requests with payment tor 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 
03458 

(603) 924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card# _ 

Exp. Date _____ 

Signature ___ 

Name___ 

Address__ 

City __ 


Siaie_zip __ 

All orders must be prepaid. Please allow four weeks for delivery. 


SAG rytf • ai im rex roo i 
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THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 



I SYSTEM BOARD I 


MODEL 

CACHE 

MIPS 

OK 

4M 

486/33 

64K 

15 2 

1295 

1495 

486/25 

64K 

11.4 

1195 

1395 

386/40 

64 K 

9.8 

695 

895 

386/33 

&4K 

83 

625 

025 

386/25 

54-K 

6.2 

525 

795 


' 256K Cache Available 

| SUPER TOWER I 


$335 

Qly. 5 



* 5 Half Ht. Drive Bay 
■ 2 Full HL Drive Say 

* 250 Wafl UL/Power Supply 

* Dual Fans 

* Double Security Lock 
' Wheels / Casler 

* Front Display Panel 

* Excellence For UNIX & NOVELL Server 

* UPS Optional 


FEATURES 

* 64/256K Write Sack Cache 

■ Burst Mode Design 

* Shadow Ram on Video & Bios 

■ 64 MB 32 Bit Memory Expansion 

* Baby size with Eight Expansion Slot 

* Unix, OS/2 & Novell 100% Compatible 

* One Vfcar full Warranty 

- Made in USA _ 

Complete Desktop System with 
1.2 MB Floppy HD/Floppy Controller 
101 Keyboard and 4M8 Memory 


MODEL 

BASE 

MONO 

VGA 

4061/33 

1895 

2070 

2345 

486/25 

1795 

19710 

2245 

386/40 

1295 

147D 

1745 

386/33 

1225 

1400 

1675 

386/25 

1125 

1300 

1675 


'FCC h UL & CSA Approval 

■Tower Add $200 & Hard Disk Available 


MONITOR 


VGA. 31500 

WlULTiSCAN.415.00 

SUPER VGA.345.00 


UNIVERSAL 3Vi-5V„ KIT 


FLOPPY.5,00 

HARD DISK 5.00 


INTEL MATH CO 


00307-20.345.00 

60307-25.43500 

00307-33.54000 


DRAM 


4WI x 9 - 80.300.00 

1M x 9 • 80 . 59 00 

1M x 9 - 70 69.00 


HARD DISK 


MAXTOR IDE 40MB.26300 

TOSHIBA IDE 100MB 486.00 

MAXTOR IDE 200MB 06900 


TECHNOLOGY POWER ENT., INC. 


47273 Fremont Blvd., Fremont, CA 94539 
Tel: 41 5-623-3810 Fax: 415-623-30411 




9-Tfctck For 
_The ’90s 


The next era of PC 9-track is upon us. Nowhere is this 
more evident than at Overland Data. Take the new 3210 
9-track tape drive, designed and manufactured by Overland 
Data, Easy to use, quiet, incredibly slim and light, the 3210 has 
become the new standard in desktop, autoloading tape drives. 

You'll also see the evidence in our data interchange and 
backup software. You won a t find a more versatile, functional 
collection of utilities anywhere else. In fact you won't find a 
larger variety of solutions for all PC 9-track applications, from 
tape drives to interfaces to software. 

Something else you won't find anywhere else is the 
OD! Special Service Program (GSSP)* OSSP is the most 
comprehensive service and support system in the industry. 
Which means you not only get the right solution for your 
application, but peace of mind as well. 

That’s what 9-track for the ’90s is all about: cutting edge 
solutions and unparalleled service. To find out more, call our 
9-track consultants* 

T-800-PC9-TRAK QQ oKKutoom 

I'OOfrll&BTZS - Jin. Mw I* 19-57J-5555 - FAXl t-t 


dBASE Data Entry 



Trie Translerm 5 is a work station data entry/display terminal lor on-line 
shop floor data collection into PC/AT based systems. The unit is one of a 
family cl such terminals which feature LC displays lor operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 
A mufthterminal polling controller (up to 250 stations) and a dBASE H1 + 
compatible software package are also available System costs below 
$300.DO per station Cail for info 

Options—backlighting for display. RS-422 1/0. 20 Ms current loop 1/0. 
dBASE is a- registered nademerk of Ashton Tale. Inc 

roflPUTCtvtirisc.wc 

302 N. Winchester. Olathe, KS 66062 • 913 829 0600 • Fax 913 829 0810 


PS/2 & AT DISKS 


Novell Compsurfed Subsystems 


Flawless Performance 

Perisoi s subsystems offer failsafe performance 
without stretching your budget We support 
DOS, OS/2, Xenix, Unix, Netware 286 & 586 
for both AT & PS/2s, No compatibility issues. 

No problems. It's that simple. 

/ Caching Controllers / Disk Mirroring & Duplexing ^ 

/ Torture-Tested Drives with 24-hour Burn in 

/ lifetime Toll-Free Tech Support . , „ , „ 

Plug & Play Solutions from Pensol 


Upgrade 
Any PS/2 
50/70/90 
with 340 MB 
SCSI it 
Subsystem 
$1742 


Enhance Any 
PS/2 With 



We Back Our 
5.25" Drives 
for 5 Years! 


System Capacity Access 

Interface 

Price 

PS/2 

1 mi MB 

18 ms 

SCSI 

$787 

. PS/2., 

149 MB : 

i i ms 

ESDI 

$1269 

PS/2- 

>13 MB 1 

] S m y> 

-SCSI 

$1172 

"PS/2::.: 

m mb 

)3m 

ESDI 

$1736 

PS/2- • 

1535 MB 

u m. 

.SCSI 

$2519 , 

AT 

ii 

inn mb 

}: . \iii 

IS Ms 

1DK : 

IT W 

$495 , 

A t ... 

AT 

338 MB 

16 m,s 

II -i-* 

scsm-'SDi 

$ 1413 

AT 

67(1 M13 

SP nih. i 

SCSI ESDI 

$1897 

\T 

idao mb 

13 rjts 1 

SOI 

$2677 

AT 

1500 MB 

l/i rns | 

SCSI 

$3337 


0 Drive, Controller, Cables and Software included with Subsystems. 



Cali lot Petisoi's Complete Product Catalog 

800 - 447-8226 


Fax:408-983443) 

International Tel: ■i0&988-2252 


Circle 56 on Inquiry Card. 


Circle 163 on Inquiry Cord* 


AUGUST 1991 ■ BYTE 307 





































































$ 2,0 

00 

, 000.00 

OVERSTOCKED SALE 30% TO 80% OFF 


WORDSTAR 6*0 LOTUS METRO INTEL 


& WORDSTAR 2000 REL. 3.5 



if] .i 

? ifie 





YOUR CHOICE 


This is not a 
misprint! 

Thftie are ih 
exact some 
ones wJting (or ; 
ov&r $300.00 
(rom our 
compedtors. 

We hove 

thousand's in stock 

FDR SALE BELLOW DISTRIBUTOR COSTI CaEI (or quantity 
discounts. LIST $495-00 

99.°° 

FAST TRAX 

THE BEST DISK OPTIMIZER. Speeds up Hard 
Dislf Performance " Extends Hard Disk Life * 

Allafwj Flexible File Ptocerriont * Batch File Op¬ 
eration Si Works an Floppies tool 

YOUR COST 1 9. 00 , 

PS/2 50/60 BOARD■ 

AST ADVANTAGE/2 

Gomes with 2Meg expandable to BMea using SIMMS. SuperPak I 

40,00 2MEG - 149-00 4&EG | 


[166 la Stock!] Memory y j H jT J- 

Lotus Metro, 

pointment Book, Calculator,, Clipboard, DOS Filemanager. Editor, 
Kalai da scope. List Manager, Macros, Notepad, Phone BgqIc & 
Watch. UST $85.00 

YOUR COST 1 9. 00 




HARDRIVE 

[17fl In Stock!] * 31A0E SV4 " IflOMEG * 

ESDI - 18MSEC Access Time * MewFactory Packed! 

UST $1295.00 YOUR COST 499.°° 

I71MEGMFM.20MSK.V! KT 5Vj “ YOU* COST 34*.« ) 



COPROCESSOR 

Don 1 ! settle tor a copy, buy the real thing. 

5 YEAR WARRANTY I 

BOBS BASED MACHINES: &M?-5mh*.49* ob bos7-2bmhj 79* oe 

SCa?-1 IQMHz 1 39 00 802B6 BASEDMACHIN£5:^?^4 mhz 

49. M ao3a?-aaMHr 59- M 8028740 kwh* 89*®° i 

80386BASED MACHINES: eOT-ta lewHr I 85." 

ffl3$J-i£l3DMHjr 199 , D0 30S*7-j!535MHa 209 

150 MEG TAPE BACKUP 

Mlq. by Wcngtec fTho Beil 1 } ftwl 45 l SOtT, ^nnipciitlowilti MS Dw, Ngvgf, SCO Kwi*. 
Piehlyatani-. Garnplrie-liit W/t i4t l> u l1ci.cxibfeDrdrnrintiDl FMESY-TQSSofhrarE UST 

SI4K.0G YOUR COST 599. 00 [60MEGKIT4!*"") 

200 WATT POWER SUPPLY 

Dimct AT replacement, lAAppr. r 11 0/22W, A Drive Connectors. UST $99.00 

YOUR COST 3®-°° (150WATT for KT 49 


WE WILL BEAT ALL COMPETITION ON MEMORY 


COMPAQ MEMORY 


ZENITH MEMORY 


_ 2Meg es 

utility software. QK 


49-00 


utility sc._ _ __ 

249.00 8MEG 449.00 

AST ADVANTAGE 

Far PC/AT, 128Kexp 3MB, 2 serial, 1 parallel S> SuperPaksoftware 
FREE SideKick. UST $399.00 


YOUR COST 


MODEL 
DFSKPftO 2B4 


79.00 


3B6N,2B6N 

SBdSX/M 

| DISKPttO 

■ 384/16 


dfflk I 

RSr ■ 


MARSTEK SCANNER 

MARS 1 28 New5", 3MS/Linew/outdistortion. Gompf. w/ 
Pagemaker [Tifl^, Venhjra ftjb [ Img f, Windows Paint (.MSP) 
Complete, indudei interface cord, scan utility software, manual. Halo ] 
DTP softvrare. FRiiFYIPbiTit Software. 1 year warranty I 

U5TS2d9.00 YOUR COST 99.°° 

FAX CARD / 2400 BAUD MODEM 

Automatic group III digital FAX, background! operation, send text, 
screen images, scan pages,. Hayes compatible, modem built on. FAX I 
9600/7200/4800/2400. SomwareJelepKonocord LIST 695.00 I 

YOUR COST 129.*<> 

MODEMS 

Fully Hoyes compatible, monitor speaker w/ votome control. 2400/ i 
300 Baud transm ission rate, addressable COM 1,2,3,4, Compatible 
w/ IBM PC, XT, AT & Compatibles. 2year Manuf. Warranty Full I 
Duplex operation, complete wilh software. Auto dial. Auto answer . I 

INTERNAL 69.™ EXTERNAL 69.™ 

SEAGATE HARD DRIVES 


DtSXMO 

3065 


DESKHtO 
384/20,2$, 284E 
OtKPftO 
386/21X/2X 
D&KPK) 

304/33, 

SYSTtMMQ 

POSTAL 


5LT/2B6 

llE/SM 


PORTABLE 

asa/zo 


MtMOftY 

ADDED 

5T2X KIT 
1 ME MODULE 
SVA-MODULE 
4Mb MODULE 
IMA BOARD 
2Mfl BOARD 
1MB KIT 
4Mfl BOARD 
4MB Kit 
I MB BOARD 
4MB BOARD 
1MB MODULE 
4MB MODULE 
L MB MODULE 
4MB MODULE 
I MB BOARD 
4MB BOARD 
2MB MODULE 
BMP MODULE 
32MB MODULE 


COMPAQ 
HSUtV. PAfilf 

T1301 2-flOI 
11B6SB4XH 
1 10639 001 
118690401 
108069-001 
I08Q69W7I 
108071-001 
108070-001 
10807J-001 
113633-001 
I 13634 001 
113646 001 
112534-001 
H3131-001 
113133-001 
I 13644-001 
113645001 
115144-001 
116561001 
1 16S6SO01 


W 

COST 

S9“ 

79," 


278.* 

)». D 

128,° 


338.* 

106,' 

379," 


348.“ 


ZEMiTH MODEL 

Z3&6/33/37E/25/XI 


Et*8,2286UP,Z3&6$X 
TURBO SPftT 386.3Bfl£ 


SURER SHUT 286 
236E SX 


MfMORir 

ADDED 
I,MB MOD 
4MB MOD 
1MB MOD 
7MJSMQG 
ZMBMOO 
IMBXST 
4MB KIT 
2MB WT 
2MB POT 
?MRKH 
1MB BT 

2 mb ten 


EENTTH 

EQUIV. PARI 4 
ZA380QME 
ZA3800MK 
ZA3600ME 
ZA3BQGMG 
£-*05-1 
ZA3834ME 
2A3Q3MK 
ZA 1 80 64 
ZA F BO-86 
ZAi BO-87 
ZA 180-66 
ZA 180-64 


YOUR 

0051 

JM. H 

71," 
I 48.** 
HI," 
JSE.W 


HMTAMAt 

512K HQT 107331 001 


MODEL 

Sft5?A 

ST25I-1 

5T177N 

ST2WN 

5T1Q96N 

SI1I02A 

5T4G9A 

ST4144J1 

5TI1A4A 
STI163N 
ST1239A 
ST23fl3A 


SIZE ACCESSTIME INTERFACE DRIVE W/COWROUiR 


*2W 

60MB 

B5M8 


122MB 
125MB 
142MB 
Jl 1MB 


2BM5EC 

JSM56C 

24MSBC 


24MSEC 

20M5£C 

3SM58C 

2SMSEC 

2QM5EC 

15MSEC 

15M5EC 

16M$£C 


MfM 

SCSI 

SCSI 

SCSI 

IDE 


xas-“ 

3 1 9** 
375** 
360 " 
490** 

4S9** 
709 ** 
500” 
1 370” 


4SG“ 
3D0 " 


370« 

07*** 


I *4X1 

1 *4X4 
25* XT 
| 256X4 
IM60X1 


ISONS 

t.ao 

1.03 


107806'001 
10781 r -001 
107352-005 
110235001 
110237-001 
IT 7077-001 
117081-001 
117081-002 
107*51-001 
1077D7-Q01 
107653-001 
107654-001 
100303-001 
108304-001 

RAM CHIPS (DIPS} 

1?QNS ICONS 


INTPC80 
Exrflc 
2Mfl KIT 
I MB MODULE 
4MB MODULE 
512K BOARD 
I MB BOARD 
2MB BOAliD 
1MB KIT 
INIPCBD 


4MB EXT fifcD 
I MB MODULE 
2MB MODULE 


8QN5 


IS 


1,* 


73*** 

IMI* 


CONTROLLERS 

IDEHO/Ftoppy SP* 1 ™, 16BRWD 2rl 109, 00 0 Bit HD only 59. M | 

FORFLOffYS: SufwFlfi^Con^i t 2.360K.720K81,44£>w« 69 

FLOPPY DRIVES 

360 K-SA " 54. M , 720-316 " S4.* B , 1.2 MEG - 79.°°, | 

! .44MEG-3'7i "79. M 

84KEY KEYBOARD 

NhwI yearWammiy, wadu onXT,ATi38*'i. towco!(l,ht^iq(Liu/lilybyMjl!fijmi. I 

UST 579,00 YOUR COST 19* fl * 101 KEY 49. 00 


* TOSHAA MODEL 

I PORTABLE 2000SX 
■ T1000SE 5 XZ/LE 

J PORTABLE T1200XE 
J PORTABLE T1 *00 
I PORTABLE Ti l DOE! 

I PORTABLE T3100SX 

I 

| PORTABLE T3200 

| POfTtABtE T12005X 

I PORTABLE T5100 

| DESKTOP TB5GG qjj 
I PORTABLE T5200 


LII MB 3.911 

SO 1.63 I .*3 t.«* 

3.93 4.43 5.93 

4.7* 4.65 3.4 5 

TOSHIBA MEMORY 

MEMORY 
ADDED 


1MB BD 
2MB BD 

2MB 30 
2 MB BD 
2MB KJT 
2MB &0 


2MB HT 
4MH KH 


2M8KIT 

BMBKfT 


T05HHA 
E QUIV. PA RT M 

PC14-PAB311U 

PC14-PAB312U 

K13-PAB306U 
PCfl-PAa3D2U 
I PC9'PA8341 LI 

PC15-PA8308U 
PCI 5-PAS310U 


PC 12-PA8307U 
PC12PA830VU 

PC7PAB301U 

PC I D-FA&5D4U 
KS&-PAJMI3U 


isa. BH 

1 5B, a ‘ 

i9S. s( 


BOCA MEMORY BOARDS 

BOGARAM XT 0-2 MEG BOARD USES 256K D RAM OK**.** 2MEG 31*.** 
BOCARAM 5010 2MEO BOARD WORKS WITH PS2/25D. 5QZ & *0 Q WAR STATE 
RAM U5S IMfQD-RAM, 0*£ **.* ZMEO 1**,« 

BOCA, AT Puts (BftAT 80| 0«-8M80 00 4 0 m COMpAtlOUc. NEW 5 YEAR WARR. 
ODNVENltONAl. EXPAND® i EXTENDED MEMORY SUPPORTS DOS, OS/2, tW/ 
EMS&EEMS OK 111.** 2MEG11*,'* 4ME&31*.** EMEG 4**.** 

IBM PS/2 MEMORY 

YOUR 
COST 

a*, 6 * 
tu.« 

*#,** 

IDS,** 

74*^* 

se w 

1*9** 
11*** 


14*** 

379 w 

37*" 

3W" 

4I9* 1 * 

60NS 

39.*' 

7*.*" 

74," 

319," 

YOUR 

COST 

1 38 *“ 
228** 
98" 
138" 
238" 


*9," 

■MPS/SMOOtl 

Aoce> 

EQUtV. PAET* 

1*9^** 

PS/225/186 

5I3KK1T 

3UPS34.8 

138." 

30-2fli, 5GZ4 5SSX, 655X 

2MB KJT 

3flf536U 

849,“* 

PS/350(Zi5JSX,65SX 

1 MB SIMM 

6450603 

1*9," 


26^ SIMM 

6450604 

iiiu" 

5S£X365$X 

JF^MCJQUli 

3472Y3WFW7? 

179,“* 

50,50Z,555XW0,65W 

2-0Mfi BOARD 

I4P72W/6450609 

B8,“* 

PS/2 

t MB 51 MM 

6450503 

7**1** 

7-GE61.0dl.l2t 

2MBS1MM 

6450404 

1 *4.** 

PS/2/DA2LAXI.WI 

2MB$IMM 

4450608 

324.“* 

PS/2BCMM1 

1MB MODULE 

*450375 

TONS 

PS/2 80111,121,311,321 

2MB MODULE 

6450379 


WA2i r A31 

4MB MODULE 

6451060 

2,95 

P5/2 

2-8MB BOAflD 

645405OR 

6,93 

All TO-iABCH 

2.1iMBeOAfiD 

34F3077OB 

3,93 


4-16MBBOABD 

34F30H 



iMfi 

6450902 

TOLffl 


4M8 

6450120 

COST 

T88.** 

SIMM MODULES 


DEsanpfiON 

25AX9 IBM 
1 MEG X & APPLE 
1 MEG X 9 IBM 
AM EG X 9 I0M 


MQOH. 

H Pi: 5-IID 


120N5 


70N5 

26." 

71“ 


„ HP3SIHD 


168." 

*93." 


CANON 1BP4 
CANON IBP 


1QQTC 

t." 14." 1 

37," 3 

39+** 4 

219." 24*+" 

LASERJET MEMORY 

MEMORY H.P. 

ADDED EQUIV.PAHT# 

2MB MODULE 334AJB 

4MB MODULE 334456 

IMS MODULE 33474A/B 

2MB MODULE 334? WB 

4MB MODULE N/A 

1 Mb MODULE N/A 

1 MB MODULE N/A 

2MBMCXW 5631WJ0 

4MB MODULE N/A 


ORDERS ONLY 

800 - 654-7762 

TICHN1CAI/CUSTOMER SERVICE/ORDER STATUS: 

(702J 204-0104 FAX |T03) 294-1 

HOURS: M^F8K)0-6^0 PST, SAT 9:00-3:00 PST 


Manufacturer port t'| far CHivvfHWKt oofy. Al pr«facH 3rd party, 

WE ACCEPT INTERNATIONAL ORDERS 

WE ALIO PURCHASE EXCESS 
INVENTORY! FAX OR CALL. 

NO SOFTWARE RETURNS 

ALL PRICES FINAL# 

Trademarks are registered with their respective Co.'s. 
38*, 387, 287, 5X, are trademarks of Inlet Carp. 


NO SURCHARGE FOR MC/V15A 


AD# 

1703 


MC, VISA, AE, COD CASH, NET 
Purchase orders from Univeritries 
Fortune 1000 & Government Agencies 
Personal Checks, COD odd $5-00 
20% Restocking, Fee an returns within 00 days 
No f*fond» after $0 day; - EXCHANGES ONLY 


5E HABLA ESPANOL 

■ADVERTISING IN THIS MAGAZINE UNDER: SAME TERMS. 


PRICES SUBJECT TO CHANGE. SHIPPING; UPS -Mi,,. SB.25I 

684 Wells Rood, Boulder City, 
Nevada 89005 
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Circle 148 on Inquiry Card. 

























Circle 237 on Inquiry Cord 


UNICORN - YOUR I.C. SOURCE & MUCH , MUCH MORE! 


Laser Diode 
(vlsibfe-r&d) 



■ Output: 3 mW (max.) Laser Diode 

■ Current: B5-100 mA (visible red) 

■ Op. Volt.: 2.3-3-QV 

- Wavelength: 670MM 

■ bens Required 
* Data Sheet A 

Application notes Inc. 



* Output: 5 mW (max.) 

* Current: 65-1 DO mA 

* op. van.: 1.7M2V 
- Wavelength: 760NM 
■ Lehs Required 

* Data Sheet A 
Application notes Inc. 


Laser Diode 
(visible red) 



■ Output 4 rnW (max.) 

■ Current: 20 mA 

■ Op- VWL: 2.3-3.DV 

■ Wavelength: 0',r0(NM 

■ Lana Required 
* Data Sheet A 

Application notes inc_ 


Laser Diode 
(visible red) 



* Output 5 TTiW (max.) 

■ Current: SO mA 

■ op. van.: 2.3-3,nv 

- Wavelength: 6/flNM 

■ Lera* Required 

* Data Sheet A 
Application notes ir»C 


Laser Diode 
(In Ira-tred) 



* Output 3mW (max.) 

■ Current: 0S-10O mA 

■ Op. VtAl: 2J3-3.0V 

* Wavelength; 820NM 

■ Lens Required 

* Data Sheet toe. 


STOCK # PRICE 

LS920Q $49-99 


STOCK # PRICE 

LS022 $19.99 


STOCK # PRICE 

SB3200 $89.99 


STOCK # PRICE 

LS9211 $69.99 


STOCK # PRICE 

SB1Q53 $9.99 


Collimator F 
(Infra-red) 


Laser Pointer 



STOCK # 

LB1052 


■ Output: 2.5 mW (max.) 
* Current: 90*150 mA 
“Op VoH 2.2-2.5V 
“ Wavotofifijin: 920NM 
“ Date Sheet Inc. 


PRICE 

$39.99 



• Output: mW 

- Wavelength: 670NM 
■ Power Supply: 2xAAA 
Batteoea. (included) 

* Baanv Approx. 3" @ 10Q 
yards 

Quantity Discounts 
AveilHfite 


Power Supply 



PRICE STOCK H 

$199.99 PS 1003 


input 1157230V 

* Output: + 6v @ 3.7SA 

+12v@lJ5A 

-12v@.4A 

* Sltt: 7“ L X 5M" W 
x 2W’ H 


PRICE 

$19.99 


Disc Drive & Computer 
Cleaning Kit 

Met just a drive cleaner- 
but a complete computer 
cleaning kit includes 
swabs, head clean mg 
fluid, anti-static c- 



cleaning diskette. 


STOCK # 

SB 1099 Vk" Kit 
SB1100 5V*" Kit 


PRICE 

$6.99 

$6.99 


VISA* 


CORN 

l ! C T R 0 H I C S 


Disc Drive Head- 
Cleaning Kit 

Includes cleaning 
fluid and head- 
deariing Hurd 



Anti-Static 
Screen Wipes 

For atetic-aen-sitive 
applications Dispenser 
packs. individLialty 


crnpir a 

SB1105 3’/!" Drive Kit 
SB1106 5'/<" Drive Kil 



PRICE 

$1.99 

$1.99 


SB1106 


of 25 wipes 
Dispenser pack 
of 100 wipes 


10010 Canoga Pons., Unit B-8 * Chalswortk CA 91311 

OUTSIDE CALIFORNIA: (800) 824-3432 (Orders Only) 
IN CALIFORNIA: (818) 341-BS33 

ORDER BY FAX: (818) 998-7975 

Minimum Order $15,00 * 24-hour ordering available 


EPflOJWS 


STOCK P 

1-24 

2S-99 

1004 

STOCK ft 

1-24 

25-99 

100+ 

1702 

4.59 

4.36 

3.92 

2764 A 

3.49 

3.32 

299 

2708 

fi.49 

617 

5.56 

TMS2564 

579 

550 

4.95 

2716 

3.29 

3.13 

2 62 

27C64 

329 

3.13 

3,26 

2716-1 

379 

360 

3.24 

27128-20 

4.99 

474 

4.27 

TMS2716 

5.T9 

5,50 

4,95 

27128 

4.79 

4.55 

4,09 

27C16 

399 

3.79 

3.41 

2712BA 

4.79 

4.55 

4.09 

2732 

4.19 

3,9fl 

3.56 

27C126 

4.79 

4,55 

4,09 

2732A-2 

379 

3.60 

3214 

27256-20 

529 

5.03 

453 

2732A 

3,69 

3.51 

3.16 

27256 

4.79 

4,55 

409 

2732A-4 

3 19 

3.03 

273 

27C256 

429 

4.DB 

3.67 

TMS2532 

5,79 

5.50 

4.95 

27512-20 

649 

5.17 

5.55 

TMS2532P 

1.99 

1.B9 

1.70 

27512 

5.99 

569 

5.12 

27C32 

379 

3.60 

3.24 

27CS12 

5.99 

569 

512 

2764-20 

4.29 

4,OB 

3.67 

27C1024 

1299 

12.34 

11.11 

2764 

3.99 

379 

3.41 

66764 

13.99 

13.29 

It.96 

2764A-20 

3.99 

3,79 

3,41 

66766 

12.99 

12 34 

11.11 


DYNAMIC RAMS 


STOCK # 

1-24 

25-99 

100+ 

STOCK ti 

1-24 

25-99 

100+ 

MK4027 

59 

56 

.50 

4464-100 

2.99 

2.B4 

2.56 

4116-120 

1.39 

1 32 

1.19 

4464-120 

2.79 

2,65 

239 

4116-150 

99 

.94 

65 

4464-150 

229 

2.13 

1.96 

4116-200 

.69 

.05 

.77 

41256-00 

2.99 

2.S4 

2,56 

4116-250 

59 

.56 

.50 

41256-80 

2.79 

2.65 

239 

4164-190 

1.39 

1.80 

1,63 

41256-100 

1.99 

1.69 

1 70 

4164-120 

1.69 

1.61 

1.55 

41256-120 

1.89 

1.60 

1.63 

4164-150 

1.59 

1,51 

1 36 

41266-150 

1 79 

1 70 

1.53 

4164-200 

1.39 

132 

1.19 

511OOO-70 

6.49 

6.17 

555 

4416-120 

t.99 

1 69 

1 70 

511000-60 

5.99 

569 

5.12 

4416-150 

1.79 

1.70 

1,53 

511000-100 

5.49 

522 

4.70 


LOWEST PRICES 
SAME DAY SHIPPING 

(408) 432-0552 • (408) 432-1790 Fax: (408) 944-9801 


AMT INTERNATIONAL 



DesfcPro 2B6-E, 336-2Q/20E/25 


1M0 113131-001.. Si 25.00 

4ME 113132-OOt ... S330.00 

DeskPra 2BBN,3B5H and 3BGSX 

2M8 115669-001 . .$200.00 

4MB 1tB690-Q0t...^,.., $545.00 

DeskPrt 3A6S 

1MB 11364Q-Q01 - SI 25,00 

4MB 1 12534-OOiw^— .*315JP0 

QcsfcPr* 346-33, 33 A SpUmPm 

2MB 1t5144-Q0t - 5200,00 


AST MEMORY 


0 ravo-266, Wortsla I in n 

512KKII5O051Q-01Q ...359.00 

2MB m 500510-000 . SI 50.00 

Premium 3M-16/Z0B 

SMS Kit 500510-007S95.00 
4MB Kit 500510-000 5275.00 

Premium 306-20 

SMB Kit 500510-003_S150-00 

H MB Kit 500510-004.,...$350.00 

0ravn-336SX 

4 MB Kil 500510-003.. $369.00 

PftmldjitSae-SK/aS/aO $466 25 
1 MB 5D0710-002 53Q.0Q 



Vectra DS/16S 

1MB 010404 . S112.00 

4MB 91542A $325.00 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 


Vectra Q5/20PC. R3/25PC and 2QC 

1MB 01640A . $t 26,00 

4MB 01642A ... 5365-00 

Vectra «6PC 

1 MB 021 BOA __ $t 15.00 

4MB D2151A- __ *390,00 



Models 30-206. Exp. Board 1497259 


512KKI1 30FS346.$54.00 

2MB Kil 30F536Q.5175.00 

Model* 7D+EE1/1Z1 , 55SX, 65SX 

fMB 6450603 .695 DO 

Model* 70-EB17121, 502, liSSX.GSSX 

2MB 6450604. 5 1 7B.00 

Models 55$X, flfiEX. 34F3077 & 34F3011 

4 MB 34F2933.S37000 

Model* 70-A21 

2MB 6450605....St 50.00 

Model! BO-141 

tMB 6450375...$145.00 

Model! 60-111/311 

2MB 6450379.,..$220,00 

All Models 70 and 90 

2-0MB w/2M 6450605.$439.00 

2-14MB w/2M 34F3077 .15CC.OO 

2-1 6MB w/4M 34F3077.$925.00 

Models 50. 557, 55SX&5Q 

2-8MB 1497259 .$599.00 


LASER PRINTER MEMORY 


Hewlett-Packard Laser jel IIP. lit A HID 

I MB 33474B.,.,.$110.00 


2MB 33475B . $150.00 

4 MB 33477B „ $215.00 

Hewlett-Packard Laser Jet IIP it IID 


1MB 

33443B . 

.$110.00 

2MB 

3S444B . 

.$150.00 

4 MB 

33445B ..... 

.$215,00 

IBM Laser 4019 end 4018a 


2MB 

T03&137 

. $3E9.D0 

3.5M& 

1038675 .... 

.$469.00 

Cfflinn LBF-BH. 8119,081 


2MB 

s83-ieao.. 

.$225,00 

4 MB 

Part fm . 

.$439.00 



TOSHIBA MEMORY 


1MB Modt! 1000SE/XE.$265.00 

2MB Mod&l 10Q05EOT.(325.Q0 

2MB Model T12O0XE $230.00 

2MB ModelTl 6O0..,...,.$230.00 

2MB Model 131006.$175.00 

2MB Model T31Q0SX.$175.00 

4 MB Modern 100SX_$335.00 

2MB Model T3200SX..(175.00 

4 MB Model T32Q05X.$395.00 

2MB Mddei 5100 ...^.^....(215.00 

2MB Model T52O0.T65OO.,..$185.00 

SMB Model T52OQ,Ta5C0.$950, GO 

ZENITH MEMORY 

1 MB SuperSport 286 S 266E $ 139.00 

2MB Superior! 286 A im $350.00 

2MB Supetipgrt SX/Alplu... $350.00 

4MB Superior! SW&eta.S35O.00 


C0MPA& MEMORY 


1MB 

Portable LT£ 286. 

.$175,00 

2MB 

Portable LTE28B. 

.$225.00 

IMB 

SLT’286 . 

$225,00 

4MB 

SLT-286. 

.$775.00 


NEC MEMORY 


IMB 

Prpspoodi 286.. 

.$270.00 

2MB 

PrD$pBed 386. 

.$450,00 


■BB 


Zaailll 2-386/20/25/33 $ 33E 


iMB ixmmm . 

.$100.00 

4MB ZA3BQQMK. 

.$525.00 

ZaBltn Z-3B5/20/20/25 $ 33 


2 MB ZAJ600MG. 

.$199.00 

Zenith Z 385 SX 


2M& 2-605-1. 

. $225.00 

[ MATH COPROCESSORS ] 

INTEL 


8087-5MHX.. 

....moo 

8087-2 8MH?... 

.. St 16.00 

8087-1 10MHz___ 

.. 5t 55.00 

80237-6 8MHz. 

.. St 30.00 

8O207-0 0MH7 ... 

.. SI 05.00 

802S7XL a/10MHz. 

..S1B5.DD 

8O207XTL 12 MHz (LifttDp) . 

, S210.00 

8O2&7-1010MH?.-. 

-SI 05.00 

800287-12 12MHz.. 

.. $t 95.00 

803&7SX-16 .. 

., S20S.OO 

8Q387SX-20. 

..$310.00 

80387DX-20...... 

..$340,00 

80387DX-25.. 

..$425.00 


B0387DX-33 

ss - i":ti 

W0TEK 

3167-20 20MHz. 

S JlO.'JO 

3167-25 26 MH?. 

$i5ij GO 

3167-33 33 MHz...* 

4167-25MH/ ..... 

^i:or:o 

SbCO.GO 

4167-33MHZ. 

$. r w.0 0 

0Y&IH 

83087-16 1 6MHz. . 

63067-20 20MHz.... 

83087-75 25MHz 

VM-m 

5295 CO 
r;n 

83087-33 33MHz. 

635X37-16 16MHz .. 

6-140 00 

5235 CO 

635X87-20 20MHz.. 

$260.00 

lit 

8C87-&.. 

5iHi: r;o | 

60237-tO. 

$95. GO 

60237-12..... 

$115 .CO 

80287-20 .. 

6i45.no 

80337-20. 

52^0 CO 

00387-26 .... 

^ 32 : CO 

60337-33. 

S35S.Cf] 

AMD 

800267-10 . 

j IVI 

anc287-is_ 

51120 m 



ilM II ili ll 11 ''111 M 

IBM TYPE 

AWfz.wrch' sifi ps 
4Mx9-80 . 

5200 CO 

1MK9-60 . Z . Z 

60.m 

1M*3K10 

45 00 

iMie-eo ... 

.. 49.00 

1 Mx9-70 

5100 

256x0-70 .... . . 

1 ii.OXJ 

256x9-10 .... 

14.00 

256x9-00 

16 00 

256x9-60 

16 03 

AWIE-MAC 

1 MxB-70 , ,, 

Si j.00 

1MxB-10... 

S40 00 

1 Mx8-80... 

$45 00 

4x3-80 .... 

$190.00 



Oil AM IMQ1Q 

TMGXHfcJNS ..-S5.0D 
1 UGXMWIX ,._.52S 
1 WGM-8WX ....MO 

1MGKI-7WX_5.75 

1 VOXl-eOftf 7.5d 


0AM4MKI mHUVA DMK2HXI AM 2M 

4*64-150..._-tZ.0Q 4454-15 -Jt^ff 25HXI-12IM5 1.99 £56.«-120NS _ 15.M MA 2304-07 .3-25 

4164-120..,^... 2.50 44M-12- M ZS6XMIHN5'_:S-.00 255JW-1MN5.$50 MA2&00-&&_ .AM 

4164-100,,-,.-,2,75 4464-10^-256XI-8flrtS 225 256X4’ BENS .5.75 tiftUZIlF..J5.06 

.-.W8 DftWfczttXl 2SfiXI-7HW -™.a^5 253XI-$TATICCaL 1W-«6n7IPP ... 39.00 

2SWM5CWS St 79 SSWI-BWC — 3JS SIZSBMfl...S2.93 IK4-7CS7T 2lPP 59.0ft 


Circle 24 on Inquiry Card , 


AUGUST 1991 -BYTE 309 


















































































































Just 

$495!* 


£BEL PIT) 
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ABEL-PLD: 

Logic design for less. 


■ 150 PLD 
architectures 
supported (more 
than 4000 devices) 

■ Uses ABEL™ 
Hardware 
Description 
Language 
(ABEL-HDL™) 


Call for your FREE 
ABEL-PLD™ 
Design Software 
start-up kit! 

In the U.S., call 
1 -800-3- DatalO 
(1 -800-332-8246). 
Outside the U.S., 
call 206-867-6929. 

*U.S, list price only. 


■ Intelligent 
synthesis and 
optimization 

■ Upgradable to _ _____ - 
full-featured ABEL TlATO |/0 
Design Software 


Circle 70 on Inquiry Card. 


World's most 

popular, expandable, flexible 

Multi-User Online 
Bulletin Board 
System 

$59 

The Major BBS® 

STARTER SYSTEM FOR 2 LINES 

Includes electronic mad 
teleconferencing, file upload!download , 
SIG messaging & fde areas, 
classified ads, and much more! 

CALL NOW 
(305) 583-5990 
C^GALACTICOMM 

VISA / MasterCard / American Express 


Circle 94 on Inquiry Card. 


Office & Home Computers 
Network/Servers • Remote Booting 

• CalHn & activate computer On or Oft with touch-tone code. 

• MO Selectable rings with answer machine compatability. 

• Increase security, Save energy. Extend hardware/disk life. 

• Compatible w/all communications & remote control software. 

• Additional Multi-Unit Remote Control options available. 

• U.L listed - FCC Registered - Fully Guaranteed. 

arsrsasj! 1 *800*266-1733 in. i« 
fu oiDits to: 1*818*879-2643 SB 

Vaitl Systems, Inc. 5210 Lewis Rd., Bldg. B, Agoura Hills, CA 91301 


Circle 251 on Inquiry Card. 



UNIVERSAL PROGRAMMER 


$475 

EPROM 
GAL 8748/49 
PROM 87C51... 
EEPROM 87C751 
5ns PALs 
4 Meg EPROMs 
16 bit EPROMs 

Parts added at your request. 

FREE software updates on BBS. 
Powerful menu driven software. 

Call-(201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Or ., Livingston NJ 07039 
FAX:(201) 994 0730 




200 MHz Logic Analyzer 


c 


• 200 MHz max 

• 24 Channels Timing and state 

• 16K samples/channel 
•16 Levels of triggering 

• 3 External Clocks and 12 Qualify lines 

• Variable, TTL, ECL threshold levels 

• FREE software updates on 24 Hour BBS 

$ 799-LA12100 (100 MHz) 
S1299-LA27100 (100 MHz) 
$1899-LA27200 (200 MHz) 

Pres is complete Pods and Software nduded 

Call-(201 )994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr, Livingston, NJ 07039 
FAX.(201)994 0730 




68HC11 



EMULATORS 

HU. 


Australia .(02)654 1873 

Austria (0222)38 76 38 

Benelux .+31 1856-16133 

Canada (514)689-5889 

Denmark (42)65 81 11 

Finland. 90-452 1255 

France (01)69 412 801 

Germany 08131-25083 

Great Britain 0962-73 3140 

Israel (03)484832 

Italy...(011)7710010 

Korea. (02)784 7841 

New Zealand . (09) 392464 

PoitiJijal (01)81 50 454 

Scandinavia. +46 40922425 

Singapore...(065) 284-6077 

Spain. (93)217 2340 

Switzerland.(01)740 41 05 

Taiwan (02)7640215 

Thailand (02)281-9596 

NOHAU CORPORATION 

51 E Campbell Ave • Campbell. CA 95006 

(408) 866-1820 FAX (408) 378-7869 


Circle 125 on Inquiry Cord. 


Circle 126 on Inquiry Card. 


Circle 150 on Inquiry Card. 



8051/8052 
BASIC COMPILER 

Saves Time And Money 

• Compatible with all 8051 variants. 

• Supports floatingpoint, integer, 
byte and bit data types. 

• Code runs 50 times faster than 
BASIC-52 interpreter. 

• Flexible memory mapping options. 

• Trace command for debugging. 
Improved error reporting. 


$295.00 


Upgrades: Vers. 1 to Vers. 3—$125. 

Vers. 2 to Vers. 3—$75. 

603-469-3232 • FAX: 603-448-3530 

f || Binary Technology, Inc. 


J Mott Slreel • PO 8o> 6 f • Meriden NH 03770 ■ 
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CUSTOM 

KEYCAR 

IBM®, Key Tronic®, 
Macintosh®, 

Cherry®, & More 


• Key Imprinting to your specs 

• Keytop Labels for most popular software 

• Templates for most popular software 

• Custom Templates to your specs 

• Custom Labels to your specs 

• Relegendable Keys—IBM®, Cherry® 
Key Tronic®, Wyse® 

• Flexshield* Keyboard Protectors 

Express Turn-around services on Custom! 


Call for your FREE CATALOG! 

Free 800 937-1337 

602 634-7515 • FAX: 602 634-4620 





I PO B 230, Dept BYTE 
CORPORATION Cornville, AZ 86325 


Circle 216 on Inquiry Card. 


Circle 105 on Inquiry Card. 




















































PROTEUS 

...CAUSING A SEA CHANGE IN AFFORDABLE INSTRUMENTATION 

As the Greek God Proteus could assume many forms, so can our Proteus. With 
various software modules and corresponding adapters, Proteus can transform 
itself into a Universal Device Programmer, Data Logger, Universal Controller, 
Programmable Power Supply, Universal Device Tester and PCB Tester. 



The New Wave in 
Instrumentation 
Begins with 
Features: 

■ Standard IBM-PC 
parallel printer port; 

Optional detachable 
IBM-PC compatible 
computer for stand¬ 
alone operation; 

Built-in Power Supply. 

■ Flexible yet powerful 
Algorithm Development 
System supporting Symbolic 
Pinout Mapping allows 
customization of all 
applications according to 
specific needs. Add new 
programming algorithms, 
implement On-Board 
Programming, create 
custom test programs. 


■ Up to 296 overcurrent 
protected mixed analog & 
digital pins/channels; 
Voltage Source & Sink, 


PROGRAMMER 



ALGORITHM 

DEVELOP MENT 


DATA LOGGER 



CONTROLLER 



■ Universal Programmer 
supports virtually all devices 
on the market and features: 
True Self Calibration/ 
Diagnostics, Programmable 
Current Generator, Part 
Insertion Sensing, Continuity 
Test, True State Machine 
Testing, Handler Interface; 
Adapters for Gang, PLCC, etc... 


from $ 99 5 

[Basic Unit with 
Programming Adapter 
supporting up to 40 pin devices; 
Detachable computer shown 
in photo not included.] 






( 408 ) 730-5511 

fax (408) 730 552 T 


7S0 North Pastoria Avenue, Sunnyvale, CA 94086 USA 


DISTRIBUTORS WANTED 














New 9 Track Tape 
Software - Free Demo 



TapeWare is a new, exceptionally friendly 
user interface for most popular 9 track 
tape controllers. No more typing 
filenames, botched backups or one-at-a- 
time file transfers. Call for FREE DEMO 
DISK. See for yourself. We also supply 9 
track hardware and software up to 6250 
BPI which includes TapeWare. Compare 
before you buy. 

AKSystems Inc. 

81 a/709-8100 (v) 818/407-5889 (fax) 


286/386/486 RACKMOUNT SYSTEMS 



RMS386-33 $1435 
RMS486 $2070 


RMS286 $549 
RMS386SX $895 


4 


Rackmount Motherboard Systems Include: 

Rackmount Enclosure • IDE, FDC, 2-Ser, Par 
200W PS - 275W Optional • 1.2MB or 1.44 MB FDD 
Motherboard with 1.0MB Memory • 1 year warranty 

Also available 

15 Modeles ot Rackmount Enclosures 
20.18,14,12 or 8 Slot Passive Backplane Boards 
486, 386,386SX or 286 Slot CPU Boards 
Rackmount Monitors - Super VGA, VGA, Amber. B & W 
Rackmount Keyboard Drawer with narrow 101 Keyboard 


VALLEY 

me 


A\v AV\YA\ 

TECHNOLOGY 

2468 Armstrong St. • Livermore. CA 94550 
Tel (415) 447-2030 • Fax (415) 447-4559 



Circle 12 on Inquiry Card. 


Circle 229 on Inquiry Card. 


Circle 21 on Inquiry Card. 


MULTIMEDIA BOARDS 

HIGH RESOLUTION 
REALTIME 

VIDEO CAPTURE/DISPLAY 
*VM24 24 bit 16 Million Colors 
*VMBW 8 bit 256 Gray Levels 
Both 512 x 480 Resolution 
And NTSC In/Out 
*VGATVH Outputs Your 
640 x 480 VGA screen to 
VCR or TV 

IBM AT/386 compatible 

1 Year Warranty 

30 Day Money Back Guarantee 

EECS 

1753 Mass. Ave. Cambridge, MA 02140 
Tel: 617-498-9838 FAX: 617-491-6808 


Circle 81 on Inquiry Card. 


WE MAKE YOUR 
ELECTRONIC DREAMS 
BECOME REALITY 

Don't want to work 9 to 5 the 
rest of your life? 

Take a chance on YOUR IDEA. 

CALL TODAY. 

WE PROVIDE: 

Hardware Design 
Board Layout and Manufacture 
Parts Selection and Purchase 
Product Testing 
ASIC Design and Delivery 
Reasonable Rates 

EECS 

| 

Tel: 617-498-9838 FAX: 617-491 -6808 


Monitor & Control 
Environmental Quality 
Using WeatherNet™ 
& Your PC! 


Powerful and versatile stand-alone system 
of hardware, menu-driven software, and 
weather instrumentation. 

• Data log, store, retrieve, 
manipulate 8,000 records 

• Interface up to 27 instruments, 
display live action on graphical 

screens 

• Control output 
devices, auto¬ 
upload data to 
host PC 

• Only $3,595 

Call for complete infc 
Solus Systems, Inc., Lake Oswego, OR 
(800) 247-5712 FAX (503) 635-3004 



Circle 281 on Inquiry Card. 


Circle 198 on Inquiry Card. 



Made in U.S.A. 

z 

o 

EXP 486Pro Series 

The F:\P4K6Pro. the New Performance 
l eader in Personal 4H6 Systems. 

b 

• Intel 80486/33 CPU 


• 256KB external cache 

H 

• 4MB memory (70ns). up to 32MB on board 

• Shadow RAM for video & system BIOS 

C/) 

• Weilek 4 167 numeric coprocessor socket ? 

• AMI BIOS 

* 

• 1 2MB or 1,44MB Floppy disk drives 
- 200MB( 16ms) HDD with 64K cache 

• 2 serial and 1 parallel port 

Dl 

• 101 Keytronics keyboard 

o 

• Desktop case 

1 year on-site service <u.s.& ( 

5 

.$2845 

CO 

CO 

486/33 Motherboard with CPU_...$ 1495 

486/25 Motherboard with CPU ......$1245 

386/33 Motherboard with CPU_.$ 695 

Call for other Motherboards 

<B 

and Custom Configurations 

CO 

Dealer Inquiries Welcome 

JEMINI Electronics 


3448 DeU Cruz Blvd. 


Santa Clara, CA 95054 <408)727-7687 


Don't Move 
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Circle 118 on Inquiry Card. 














































Up to date. 
Down to earth. 


Ihanging the world - UNIX is 
hanging the world of compot- 
rs, the world of business— 
uite simply, changing the world* 
:’s revolutionizing office auto 
ration. It’s required for U.S. 
ovemment computer contracts* 
:'s the backbone of information 
rrategies worldwide. 

he information yon need * 

hat’s why you need (MjxWorld— 
le magazine that keeps you 
p to date on the rapidly chang- 
ig wnrid of opentsystems 
imputing* Each issue brings 
in die latest product trends and 
■chnical advances that can 
fffeet your business* The inside 
:ory on some of the world’s 


biggest high-tech companies. 
Easy-to-understand program¬ 
ming tips and tutorials that can 
help you and your company 
use UNIX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
w isely w hen you buy. 

The whole UNlX-verse . 

UnixW'orld s in-depth features go 
beyond dry technical facts, to 
show’ how the pieces fit together 
— to tell you what’s important 
about the advances and the 
strategies that tire changing your 
world. And UsucWorld con¬ 
sistently offers the freshest, most 
down-to-earth writing you'll 
find in any computer publication. 


Subscribe and Save .Subscribe 
today, and receive the next 12 
issues of UmxWorld for just half 
the regular newsstand price. 
Save even more by ordering for 
two or three y ears* You can't 
lose — every subscription to 
UndcWorid comes with a no-risk 
guarantee? 

1 y ear $18*00 (save 50%) 

2 years $32.00 (save 55%) 

3 years $42.00 (save 60%) 

Subscribe now ! Call toll-free: 

1-800-257-9402 Ext. 29 

UnixWorld 

McGflAW-HfLL'S MAGAZENE OF OPEN SYSTEM S C OMPUT \ N G 


f you’re into UNIX, you need UnixWorld Magazine 





Communications 2 -^ a " el p ° r <* 

Problems? 

Tha compact Protocol 
Switch™* Is designed to 
solve special commun¬ 
ications problems. There 
are 4 serial ports con¬ 
figurable .in diflerenlways; 

RS4S5 ports for long dis¬ 
tance. synchronous ports for high speed and HS232 
ports lor IBM-PC Interface. 2 parallel ports (32 bits) 
provide high speed bidirectional communications with 
the IBM-PG or standard PC printers. The Protocol Switch 
is easy to program with our low cost, interactive C 
development system. Battery backed memory, time of 
day clock, EE PROM. Uss our bow or embed the PC board 
in your product. Off-load PC communications using 
80,000 byte per second transfer via parallel port. Appli¬ 
cations; Change serial 1 parallel protocols. Implement 
another layer of security- Use for industrial control with 
our Opto 22 software support. From $235. 

Z-World Engineering 

1340 E. Coveil BJvd. 

Davis, CA 95616 

Tel: (316) 753-3722 Fax: (916) 753-5141 
Automatic Fax: (Of 6) 753-0618 
(Cell from your fax. request data sheet #19.) 


VN 


4-Serial Ports 
RS232 t 485 


Little Giant™ 


New’. Tiny Giant™ 



Wehavemintalure 
controllers with 
parallel 1/0, solen¬ 
oid drivers, A/O 
and D/A convert¬ 
ers, dock, watch- 

dog, LCD inter- W* $159 

face. RS4&5 serial, ^ (Trny Giant 

built-in poWer 'Digital. qty-1) 

supply and much morel Use them to control 
anything, Our $195 interactive Dynamic C |M devel¬ 
opment system makes software development easy . 
These units have high performance and serious 
software support. We also have design-your-own- 
board core modules as low as $59. 


Z-World Engineering 

1340 Coveil Blvd,. Davis. CA 95616 USA 

(916) 753-3722 

Regular Fax; (916} 753-5141 

Automatic Fax; (916) 753-0618 

(Call from your lax, hear computer voice, use 
touchftone dial lo request desired data sheets.) 





SCHEMATIC TO ERROR-FREE ARTWORK *650 


INCLUDES AUTO ROUTER 


EZ- ROUTT PLUS tywern Tram AMS far IBM tSL, PS r 2 and cnmpatlblcs If 
an LnEcgral^d ipHcm and i m Imkj, schematic capture, PCS Ibwui. Au- 
tunuiic Routt/, Eksi^i (lute checker and abnUry ro view geiber pJcst 
file; Ttlp uhcmuiR; espruir module from EZrROUTE ayMem support* 
A ihniufth E size sheet, mnn with user espanriaWc library Mid uut- 
puds netilsu Lnmpalibfe to several different kmnMS meh as EutUTMl, 
PCAL), ind £01F. The PCB Lnuut M-odule supports 256 Uyen. iracc 
width from «.MI nidi to D.fn inch, fl™He ipid, S.HlJ Ltmpcituffiu 
on both the thin uf the hranl ami rKp«i* mi pcnpkmrfs, Berber 
photopkuler. ind dot matrix printers. 

Schematic Capture *100, PCS Layout ?25G, Auto Roufer i£5D 

FREE EVALUATION PACKAGE 

30 PAYS MONEY SACK GUARANTEE 

1 -800-972-3733 or (305) 975-9515 

F*i. (305) 975-96*8 

ADVANCED MICROCOMPUTER SYSTEMS, INC, 
UPEB1 1321 N.W. 65 Place 
iSIlTIM Ft. Lauderdale, FL 33309 



Circle 266 on Inquiry Card. 


Cirde 267 on Inquiry Card* 


Circle 23 on Inquiry Card* 


amplify IEEE 488.2 
control. 

The HP 82335A is 
a simple solution. 

It’s IEEE 488.2 and 
SCPI compatible. 

Powerful, common 
sense commands (HP- 
type calls) make programming easy. 
Comprehensive examples get yon started 
fast And sup[>ort for Hie most popular 
languages and automatic software instal¬ 
lation are included. All for $525.* 

To order, simply call IIP DIRECT 
1^800-538-8787, Ext. TX12. 

*UR list price 

Whpl HEWLETT 
miHim PACKARD 

C IDBl HewIeHi-lVJ*aHH:iJ. TMJHBOlSB 



QICPAK 

Cartridge & Tape Conversion 

Vogon's QIC-02 and SCSI PC-based solutions 
provide access to the widest range of Micro, Mini, 
Mid-Range and Mainframe Cartridge and Tape 
Dafa, with options for user developed software. 

Cartridge/Tape Formats 

1/4“ (QIC-11 to QIC-525) DOS/UNiX [TAR, 

RBAK), S/3X, AS/400 (READ and WRITE) 
1/2" - IBM/ANSI Labelied/Unlabelled 
3480 - IBM Labelled 
DAT - IBM Formats and UNIX Systems, 

Interchange Facilities 

Conversion from one type of cartridge or rape fa 
another. Media duplication, DOS Data to IBM or 
UNIX Systems, IBM or UNIX Systems to DOS. Used 
by Accountants/Auditors, COM Bureaus, 
Conversion Companies, Software Houses, PCB 
Manufacturers and Many Others Worldwide. 

In the USA contact Computer Peripherals Unlimited 
on 602-774-3101 or FAX 602-773-9183 

VOSON 

VOGON ENTERPRISES LIMITED 

94 Eurtham.p*tend Road. WtArngharn. 

Berkshire RQ 1 I UD England 

Till 44 *40] 734 7S4S1 1 /&90042 * FAX: 44 +[0f 734 990040 



VIDEO FRAME GRABBERS 



HRT 256-4 256 x 256 X 4 495 

HRT 256-6 256 x 256 x fl 795 

HRT 512-0 512 X 512 >1 6 995 

HRT 512-24 512 x 512 x 24 1995 

- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except modal HRT 256-4 

16 level gray scale cut 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUS1 PAY DIFFERENCE 


HRT 


HIGH RES TECHNOLOGIES 
P.0. BOX 76 
LEWISTON, NY. 14092 


PHONE 416-497-6493 FAX 416-497-1636 


Circle 102 on Inquiry Card, 


Circle 256 on Inquiry Card* 


Circle 104 on Inquiry Cord. 



* Rugged Solid State Disk Willi No 


Moving Paris! 

★ Disk Access Times In The Nano¬ 
seconds 

★ Up To 32 Megabytes Of 
Non-Volatile Memory 

★ On Board BIOS - Plug And Play 

Order Toll I ree 1-300-282-GTEK (4835) 

OEM & Dealer 
INC inquiries Welcomed! 

DEVELOPMENT HARDWARE: & SOFTWARE 
P.O. Box 1310 * Hay St. Louis, MS 39521-2310 LLS,A, 
Fax 601-467-0935 

Mississippi & Technical 5 tip port 601-4G7-B046 


Circle 282 on Inquiry Card. 




CROSS-32 V2.0 META 

ASSEMBLER 


■ Table based absolute macro cross-assembler 
using manufacturer's assembly mnemonics. 

■ Includes manual and MS-DOS assembler disk 
with tables for ALL of the following processors: 


I6C5X 

64tH0 

WQI 

aw* 

H 8/300 

ZB 

37700 

6502 

6B05 

HGdl 

HS/500 

?M 

50740 

ess]& 

6BOT 

8085 

TMS320 

z\w 

78CI0 

COF400 

6BII 

HGflb 

TMS340 

zm 

SUPERS 

COPS oo 

MOOD 

eo» 

TMS370 

MORE . 


■ Users can create tables lor other processors or 
ask us, we have many morel 

■ Generates listing, symbol table and binary, 
Intel, and Motorola hexcode, 

■ Free worldwide airmail shipping A handling, 

■ Canadian residents please add 7% GST 

US $199.00 CN $239.00 


UNIVERSAL CROSS-ASSEMBLERS 

P.O. Box 6156, Sainl John, N.0., E2L 4R6 
Canada Voiee/Fa*: (SDBj S47-Q631 


Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-2695 

BYTE 

One Pheonix Mill Lane 
Peterborough, NH 03458 


Circle 239 on inquiry Card. 


Circle 4Q on inquiry Card. 









































PS/2 model 55SX-60 meg.2595 

PS/2 model 70-60 meg.3195 

PS/2 model 65SX-60 meg.3325 

PS/2 model 70-A21 .4725 

PS/2 model 95-320 meg.14950 


*** Monitor Extra *** 


camPAa 

DeskPro Models 


286E-40/120 meg.1775/1895 

386S-20 MHz 120 meg.2375 

386/20E-120 meg.2795 

386/25E-120 meg.4085 

386/33L-320 meg.7885 


‘Call for other models - Monitor Extra * 


IDnovell specials 

Netware Version 2.2 


5 users. 595 

10 users. 1395 

50 users. CALL 

100 users. CALL 

Netware 386 V.3.11 

20 users. 2195 

100 users. CALL 

250 users. CALL 


LOW 

PRICES 

SINCE 1983 

International Orders 

We Honor Manufacturer's 
Warranties 



VEREX— 


MEGACUBE ISA BUS 

486-33 System 

8 meg 128K Cache ESDI 

16 meg 128K Cache ESDI. CALL 

Step 386-20 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo. CALL 

Step 386-25 MHz System 

1 meg RAM, 64K Cache. 1.2 & 

40 meg Drive, 640x480 VGA Combo. CALL 


Call for details 


LAPTOP 

Texas Instruments TM2000.1995 

Texas Instruments TM3000.2995 

Compaq LTE/286-40 meg.2750 

Compaq LTE/386-60 meg.4995 

Sharp 6220-20 meg.1995 

CALL FOR OTHER BRANDS 

LAPTOP MEMORY 

2 meg Toshiba 3100SX.160 

2 meg Toshiba 5200 .165 

2 meg Toshiba 3200SX.165 

1 meg Compaq SLT/LTE.180 


Step 386-33 MHz System 

2 meg RAM, 64K Cache, 1.2 & 

150 meg Drive 1024x768 VGA Combo CALL 


TOSHIBA 


T1200 XE 40 meg.call 

T2000 SX 40 meg HDD.call 

T3200 SXC.call 

T5200C.call 


Call for all models and pricing 


INTEL COPROCESSORS 

80387 XL.$99.00 80387-20.$205.00 

80387 SX-16 ....$135.00 80387-25.$205.00 

80387 SX-20 ....$149.00 80387-33.$205 00 

80387-16.$205.00 


WE STOCK 
Toshiba 
AST 


CITIZEN HITACHI NEC 

OKI DATA TALLGRASS ALR 

EPSON ARCHIVE WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


HARD DISKS 

CONNER 

CP3044 40 meg. Call 

CP3104 100 meg ... Call 
CP30104 120 meg ...Call 
CP3204F 220 meg ..Call 

MAXTOR 

XT8760E 676 meg..1895 
XT8760S 676 meg .2150 

Call for Optical and 
W.O.R.M. Drives 

Call for other brands 


SOFTWARE SPECIAL 


dBase IV.455 

WordPerfect 5.1 .260 

Aldus Pagemaker.495 

Ventura Publisher .. .525 

Clipper.535 

WordStar 6.0.190 

EasyExtra..40 


PACIFIC 

DATA PRODUCTS 

P. Page II.345 

P. Page IIP.355 

P.1-2-4 Mem II.140 

P. One Meg IIP ..145 

P. 25 in One.250 

P. Headlines .245 



NOVELL 

Authorized 

Dealer 


LAN BOARDS 


8 bit Arcnet. 

110 

16 bit Arcnet. 

220 

8 bit Ethernet. 

190 

16 bit Ethernet.. 

275 

8 port Active Hub. 

325 

Token Ring Card. 

399 

Tokenhub 4-port. 

355 

Call for other 


LAN Accessories 



SPECIALS 

HP Scan Jet. 

.1425 

Hp Paint Jet. 

965 

Lotus Ver. 3.1 .... 

.365 

Kodak150P . 

345 

Canon BJ 10. 

345 

Intel Satisfaxtion. 

425 

Okidata 391. 

615 

Epson LQ 1050 .. 

625 

HP-7475 Plotter. 

.1495 

IBM Token-Ring. 

655 

Panasonic 1124.. 

.299 

Intel 80387-33 ... 

565 


LASER PRINTERS 

HP Laser MID . 

2550 

HP Laser 3P. 

.1025 

HP Laser III. 

1575 

Panasonic 4450 ... 

1395 

NEC 2 Model 90... 

.1695 

NEC 2 Model 290 

2675 

TIPS17. 

.1595 


VGA BOARDS 

BOCA Super VGA 1 meg ...210 

Paradise. CALL 

Vega VGA .CALL 

AT Wonder. CALL 

Other VGA Video boards 
available 


Corporate Accounts 
Welcome 

Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computeriane ** 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 

Compaq Is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 
■Quantities are limited 


Circle 55 on Inquiry Card. 
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The Cream. The Crop. 




There are plenty of places to get information in this 
industry. Tbo many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

XZr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


EVTElSf 


m 


One Phoenix Mill lane, Peterborough, NH 03458, 


BYTEWEEK offers a money-back guarantee if you are not completely satisfied. 


□ YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


Q MasterCard Q VISA 

□ Check enclosed Q Bill me 

Card # _ 

Exp._ 

Signature_ 


wnwmm 
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FIRST 



URCE 

INTERNATIONAL. INC. 


"The Only Source for Computer Memory!" 


IBM MEMORY 


512K Kit 

1057035 . 

$79.00 

2MB 

IBM PN N/A . 

$219.00 

PS/2 30-286. Exp, Board 1497259 


512K Kit 

30F5348 . 

$39.00 

2MB KH 

30F5360 . 

$129.00 

PS/2 70-E61 /121.50Z.55SX.65SX 


1MB 

6450603 . 

$69.00 

2MB 

6450604 

$139.00 

PS/2 70-A21 



2MB 

6450608 . 

$149.00 

PS/2 55SX/LS, 65SX/IS. 34F3077 & 34F3011 

4MB 

34F2933.. 

$299.00 

PS/2 80-141 



1MB 

6450375_ 

_ $99.00 

PS/2 80-111/311 



2MB 

6450379 . 

$159.00 

PS/2 80-A21/A31 



4MB 

6451060 . 

$289.00 

PS/2 90. 95 and P75 


$V2MB 

6450902 . 

$199.00 

SN 4MB 

6450128 . 

$429.00 

Expansion boards for on models 50 ond 60 

2-8MB w/2M 

1497259 . 

$399.00 


2 16MB W/2M 6450609 . $429.00 

Expansion boards for all models 70 and 80 


2-I4MBW/2M 34F3077 . 
4-16MBW/4M 34F3011. 


$399.00 

$519.00 


WE ACCEPT INTERNATIONAL ORDERS AND PURCHASE ORDERS! 

3 DAY INTERNATIONAL DELIVERY VIA FEDERAL EXPRESS. UPS. OR DHLI 

YOUR CHOICE Of QUALITY MEMORY PRODUCTS MANUFACTURED BY: KINGSTON, PARAGON. AND APRICORN. 




- ALL USER INSTALLABLE 
• SUPERIOR SERVICE 

- FREE TECHNICAL SUPPORT 


• QUALITY PRODUCTS 

• UNLIMITED SELECTION 

• FLEXIBLE PAYMENT OPTIONS 


* GREAT PRICES 

• EXCEPTIONAL WARRANTY 


FAX: 714-588-9872 or CALL: 714-588-9866. 


COMPAQ MEMORY 


DeskPro 286-E.386-20/20E/25 

1MB 113131-001 . $109.00 

4MB 113132-001 $289.00 

DeskPro 386S/16 

1MB 113646-001 .. $119.00 

4MB 112534-001 . $299.00 

DeskPro 286N. and 386N 

OK Board 113700-001 . $109.00 

kPro 286N. 386N, 386SX/20 
r 1MB 118688-001 $89.00 

4MB 118690001 $339.00 

DeskPro 386N. 386SX/20 

2MB 118689-001 . $149.00 

DeskPro 386-33. 486-33 & SyslemPro 

2MB 115144-001 ...... $149.00 

8MB 116561-001 . $849.00 

DeskPro 386-20e and 25e 

1MB Board 113644-001 $179.00 

4MB Board 11364M301 $359.00 

DeskPro 386S 

l MB Board 113633-001 . $189.00 

4MB Board 113634-001 . $369.00 

DeskPro 386/16 (Populate in this order) 

1MB Kit 108071-001 . $129.00 

1MB Board 108069-001 . $289.00 

2MB Board 108069/71-001 $3894 


LAPTOP MEMORY 


COMPAQ 

Portable 386/20 1MB _~... $189.00 

4MB . $499.00 

Portable LTE 286 1MB . $ 129.00 

4MB _. $569.00 

SLT-286 1MB . $159.00 

4MB . $579.00 

SLT-386 1MB ._.... $139.00 

2MB . $229.00 

4MB .. $499.00 

TOSHIBA 

1000SE. XE, LE. 2000SX IMS . $139.00 

2MB. $249.00 

1000LE, 2000SX 4MB $539.00 

8MB. $1079.00 

T1200XE 2MB $169.00 

T1600 2MB $169.00 

T3100E 2MB . $169.00 

T3100SX 2MB .. $169.00 

4MB . $389.00 

T3200SX 2MB ..... $ 169.00 

4MB . $389.00 



IBM PS/2 U0SX Laptop 

2MB . $289.00 

4MB _ $579.00 

8MB . $1149.00 

Hewlett-Packard LaserJet Ills! 

1MB . $89.00 

4MB $329.00 

Compaq LTE386/20 

1MB . $399.00 

4MB .. $649.00 

NEC UltraUte 286F 

I MB . $259.00 

4MB $699.00 

Toshiba T3200SXC 

2MB . $179.00 

4MB . $399.00 


ill 


PRINTER MEMORY 


Hewlett Packard LaserJet IIP. III. IMP and HID 

2MB 334758 . $149.00 

4MB 33477B . $249.00 

Hewlett Packard LaserJet II and IID 

2MB 334448 . $139.00 

4M8 334458 ....... $239.00 

IBM Laser 4019 and 4019e 

2MB 1039137 . $169.00 

3.5MB 1038675 . $249.00 

canon LBP-8II. 811R, 8HT 

2MB S63-1880 . $139.00 

4MB PN N/A . $239.00 

Panasonic 4450.44501 and 4420 

2MB KX-P441 .... $169.00 

4M8 PN N/A . $269.00 

Toshiba Page Laser 6 

2M9 LS6-NB0090 . $169.00 

, OklLaser 400, 800 and 820 

2MB OKI PN N/A. $169.00 

Loser printer memory also available for: 
Texas Inst. QMS Epson Canon 

Apple Brother AT&T TEC 


Konlca 

Star 

Many others!! 



IBM 

1MBX1 

4MX9-80. 

1MX9-10. 

$269.00 

$51.00 

1MX1-10. $5.50 

1 MX 1-80 .... $6.00 

1Mx9-80..... 

1MX9-70. 

256x9-10.... 
256x9-80.... 

L _ 

. $53.00 

$55.00 

$15.00 

$16.00 

256KX1 

256KX1-10. $1.90 

245KX1-80 $2.00 

T O 

L L 

FREE F 


AST MEMORY 


Premium 386C, 386/16 

1MB Kit 500510-007 . $69.00 

Premium 386C, 386/16, FASTRAM. FASTboord 

4MB Kit 500510-008 . $239.00 

Premium 386 

1MB Kit 500610003 . $89.00 

4M8 Kit 500510004.. $269.00 

Premium WS/386SX, WS/286. Bravo 286.386SX 

2MB Kit 500510002. $129.00 

Premium 386SX. 16.25,33.486 models 

1MB 500718-002. $69.00 

Bravo 486/25 

2MB 500718-004 . $179.00 

Premium II 386SX/20.SX/16. Cupid 32 card 

^JfclMB 500780003 .. $79.00 

4MB 500780004. $399.00 

Premium 386/33T, 486/25. Bravo 486/25 

8MB 500780001 . $779.00 


HEWLETT-PACKARD MEMORY 


Vectra QS/16S & ES/12PC 

2MB Kit D1354A . $129.00 

Vectra QS/16S and RS/20PC 

1 MB Kit D 1540A .. $79.00 

4MB Kit D1542A . $259.00 

Vectra QS/20PC, RS/25PC, 20C and 25C 

I MB Kit D 1 640A .. $79.00 

4MB KH D1642A . $259.00 

Vectra 486 PC 

IMBKit D2150A $89.00 

4MB Kit D2151A . $339.00 

Vectra 486PC and 386/25 PC 

BMBKit D2152A $599.00 

Vectra 386/25 PC 

2MB Kit D2381A _ $149.00 


T3200SXC 2MB . $ 179.00 

^ 4MB . $399.00 

T3200 3M8 . $259.00 

T5100 2MB .. $169.00 

T5200.5200C.8500 2MB $169.00 

8MB. $899.00 

ZENITH 

SlimsPort 1MB $199.00 

Slims. SupersPort SX. 286E 2MB $199.00 

Stims. SupersPort 286E 4MB ^ $499.00 

SupersPort 286, 286E 1 MB Kit . $ 129.00 

SupersPort SX 2MB A or B $ 199.00 

NEC 

ProSpeed 286, 386SX / 16 1MB . $219.00 

4MB $569.00 

ProSpeed SX/20 1MB . $219.00 

4MB . $529.00 

ProSpeed 386 2MB $279.00 

8MB ... $1079.00 
Powermate Portable SX 2MB $429.00 

8MB W $1469.00 
Many other brand name laptop and 
notebook memories available) 
Panasonic Sharp Everex 

Texas Inst. Packard Bell Sanyo 
Leading Edge Hewlett Packard AST 


ZENITH MEMORY 


Zenith Z-386/20/25/33 & 33E 

I MB ZA36/3800MI 

4MB ZA3800MK ... 

Zenith Z-386/20/25 & 33 

2MB ZA3600MG 

Zenith Z-386 SX and Z-386SX/20 

2MB Kit Z-605-1 . 

Zenith TurboSport 386e 

1MB ZA-3034-ME 

4MB PNN/A _ 


EXPANSION BOARDS 


Everex RAM 3000 Deluxe 

Up to 3MB of base, expanded and/or extended 
memory EMS 4,0 compatible with no wait states. 
Uses 256Kxl Dram, 

with 512K: . $139.00 

BocaRam/AT Plus 

Up to 8M8 for any AT or 16 blf compatible 
machines running up to 33MHz. Offers a* types of 
memory, provides a maximum of 8MB LIM/FMS 4.0. 
Uses 1x1 Dram or 1x9 SIMM modules. 

2MB with DRAMS: . $239.00 

2MB with SIMMs: . $259.00 


NEC MEMORY 


Powermate SX 

2MB Brd. APC H855. $569.00 

4-8MB Brd APC-H853. $849.00 

8MB Brd NEC PN N/A. $ 1429.00 

Powermate SX Plus 

1-2MB Brd APC H850E .. . $239.00 

2MB Brd NEC PN N/A. $399.00 

4-8M8 Brd APC-852E . $669.00 

Powermate SX/20 

2MB CPU OP-410-8101. $239.00 

2MB CPU/OK OP-410-8100. $299.00 

2MB Brd OP-410-8102 . $239.00 

2MB Kit OP-410-8103. $179.00 

Powermate 386/20 


$1329.00 



2MB Kit 

APC-H655X... 

$79.00 

Powermate 386/25 

$339.00 

UVV2MB 

APC-H6S5E ... 

4 

tffr &MB 

APC-H656X... 

$149.00 

r 8MB Base 

APC-H657X ... 


Powermate 386/25S 

$129.00 

2MB Kit 

OP-410-5201 


8MB Kit 

OP-410-520?. 

$199.00 

Powermate 386/33E and 486/: 

$569.00 ^ 

[ 2MB 

OP-41-5101 ... 

. s . 

O R 

CAN 


TOLL FREE FROM ANYWHERE IN THE U S OR CANADA 

ORDER NOW! 1-800-535-5892 



WE ACCEPT VISA. MASTERCARD AND AMERICAN EXPRESS! 

■ No surcharge on Visa or Mastercard. AmEx add 4%. 

• Terms: AMEX. Visa. Mastercard. C.O.D.. P O.'s 

• Return Policy: 20% Restocking fee on all non-defective returns 
and refused orders. All items must be returned within 15 days 
with original documentation and package RMA# required. 

• Manufacturers’ part numbers are for your convenience, 
all products are third party 100% compatible or fun refundl 

• Prices and avoBabillty subject to change. 

• *We win beat any odvertised price* vaSd only on identical 
brands, offer not good for SIMMs or DRAM. 


INT'L 011-714-588-9866 
U.S. 800-535-5892 
FAX 714-588-9872 

MAIL ORDERS TO: 

FIRST SOURCE INT’L INC. 
36 ARGONAUT, STE 140 
AUSO VIEJO, CA 92656 


FOLLOW YOUR PACKAGE EVERY STEP OF THE WAY! 



FAST, INEXPENSIVE AND DEPENDABLE DELIVERY ANYWHERE IN 
THE WORLD! CHOOSE THE CARRIER TO FIT YOUR DELIVERY NEEDS 
AT LOW RATES. INFORMATION FOR TRACKING SHIPMENTS IS 
READILY AVAILABLE AT YOUR REQUESTI 


BYT08 


Circle 88 on Inquiry Card (RESELLERS: 89). 
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New Schematic and PCB Software 
With support for extended and expanded 
memory, HSWIRE II can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique Hi WIRE 
editor allows you to display and edit 
schematics and RGBs simultaneously, us¬ 
ing the same commands for each, HiWIRE 
II is $995, and is guaranteed. 


wiktek 


Corporation 


1801 South Street, Lafayette, IN 47904 
(800) 742-6809 Or (317) 448-1903 


Circle 258 on Inquiry Cord. 


Lifetime FREE software updates via. SSS.'US Man 
rt tad tree technical support In USA 


EP-1132 E/EPROM Programmer 



$695.00 


Supports over 800 devices including . 

* 1,2, & 4 megabyte EPROMs 

- FLASH EPROMs - E/EPROMs 

* High-speed CMOS PROMs 

* DSP microcontrollers 

- Works under Windows * Parallel 
Interface * Single Executable file 

Call 1-800-225-2102 for information. 


BP 


n_j”L_n_rLJ 

MICROSYSTEMS 


BP Microsystems, Houston. TX 77043-3239 
Phone: (713) 461 9430 Fax: (713) 401-7413 


Circle 37 on Inquiry Card. 


lie 


PROMPT DELIVERY!Ill 


S 


SAME DAV SHAPING (USUALLY) 


QUANTITY ONE PH1QES SHOWN far JUNE 13 1»1 



Memory for almost ALL computers 



r DYNAMIC RAM 




4M Board tar hp LJ's w*MB $148.00 

$3 

§ 

SIMM 

4Ms9 

80 ns 

190.00 

r- ^ 

ss 

22 

n uj 

SIMM 

1 Mx 9 

60 ns 

59.00 


SIMM 

1Mx9 

80 ns 

49.00 


4 Mbit 

4Mx1 

80 ns 

28.00 

ss 

£ 

4 Mbit 

1 Mk 4 

80 ns 

38.95 

£ EG 

tL « 

1 Mbit 

1 Mxl 

80 ns 

5.25 

rt rt 

e o 
W co 

3 = 

41256 

256 Kxl 

100 ns 

1.95 


2 o 

41256 

2S6KX1 

120 ns 

1.75 

tE O 

^ o 

2 

44256 

256Kx4 

80 ns 

6,20 

U 

4464 

64Kx4 

100 ns 

1.95 

S « 


EPROM 


« ^ 
N B 

li 

27C4001 

512KX& 

150 ns 

$49.00 

2 V 

D28F010 12 BKx 8 

150 ns 

24.00 

as ry 

55 

27C1000 120K*8 

150 ns 

14.50 


o 

a 

27C512 

64Kxfl 

120 ns 

7.50 


gS 

27128 

16K*S 

250 ns 

3.40 


, L X 


STATIC RAM 



rt fc 

1 Mbit 

12 GKX* 

100 ns 

$15.00 


» CJ 

l 62256LP 

32KxS 

100 ns 

6.50| 


OPEN 6^ DAYS, 7 joa «6 pm; SHIP VIA FED-EX ON SAT. 


I H* 14 

Ki F-l iUMftrlft 
TED-EX CO D +15® 


MasterCard VISA or UPS CASH COO 
MICROPROCESSORS UNLIMITED. INC 

(918)267-4961 

No rrHnhmwm qider. $1 lor pad 
Stepping and insurance exl fa. 


Circle 139 on Inquiry Card. 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can al&o be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7” or lOVi" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 


flURLSTRR. 


9621 Irondaie Ave. r Chatswortli, CA 91311 
Telephone: (818) 882-5822 


Circle 1 S3 on Inquiry Cord. 


LoCilA 

I C++ book with free compiler 


LEARNING C++ 

by Tom Swan 


Ported tutorial to programming with C++ 

Full coverage of object-oriented 
programming 

Covers C+ + Version 2,1 


+ Questions 8c exercises 
♦ Over 750 pages 

FREEI 2 bound-in disks include a opeciol 
version of Zortech C+ + compiler- 


20RTECH 

AC G i Sfwl WgBu *n UA Q! 3D 1 


Call the Sales Hotline 

800 848-8408 

Outside the US call; 

617 937-0696 


FAX; 


Circle 287 on Inquiry Card. 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS 2 

7 


Ji 



Best Quality • Lowest Prices 

800/1600/3200/6250 BPI 
CALL 1 -800-266-4827 

Laguna Data Systems 

26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497„ Fax • 714 -3 6 7-0 508 


Circle 1 23 on Inquiry Cord. 


p«j 


Precision 


Data Products 


Order # 

Description 

Price 

WF02DD 

3.5" DS Disks 

S .72 

MFD-2HD 

3.5" HD Disks 

$ 1.34 

QG112 

8mm Cert DO 

314.69 

DG60M 

4mm DDS Cert. 

$12.85 

QD-2040 

Data Cartridge 
4mm cleaning 

$11.99 

QD-300XLP 

cartridge 

DC 300XUF 

$15.97 

QD-600A 

DC60GA 

$17.79 

QD-6150 

DC 6150 

$1B.69 


TorttiS to wflJt-ralKf Min crdir S25 00 SAH FOB Grand 
Ml COO: adrfl &5 SO Ml rmkfsrt* + 4% Ion 
Priest (Ubf&Ct to CMnga. Wu. MBSlercwd accepted 

616-898-2242 - FAX 616-698-9047 


P.O.Box 8367 Grand Rapids. Ml 49518 

U.S.A. & Canada 800-968-0886 


In MI, IN, & OH 800-968-2468 


Circle 176 on Inquiry Cord. 


Program 

YourChips 


In Sets of 4 for $495.00 



Special offer Now Includes: 

Free UV eraser, CUPL starter Kit and 
a $300.00 Factory Rebate with !he 
PDT-1 EPROM 
EPLD, Micro 
Progammer, 1 -800-331-7766 


Circle 127 on Inquiry Card 
(RESELLERS: 123). 


ROMD/SK 


New Multi-Megabyte 
Disk Emulator 


• For diskless systems, solid-state reliability 
and speed 

• Flash File System or battery-hacked SRAM 

■ 1/0 mapped-8 bit iSA bus—MS DOS*— 
autobooting 

■ Dp to 7MB using 1MB Flash or SRAM—up 
to 14MB using 2MB Flash SIMMs 

• High performance—write Flash at hard disk 
speeds read at bus speed 

■ PCF-1 with 1MB SIMM, S895 or IMS 
SRAM, 3995. 1MB Flash SIMMs $395, 1MB 
SRAM SIMMs, $495, 2MB Flash SIMMs £695 

• Other R0MDISK EPROM. Flash and SRAM 
modes CURT|S |NC 

2837 North Fairview Ave. ■ St. Paul, MN 55113 
Tel 612/631-9512 Fax 612/631-9508 

'MS DOS is, a trademark of Micro salt Corporation 


Circle 66 on Inquiry Cord. 






































































COMPATIBILITY 

GUARANTEE 


MEMORY PRODUCTS 


NATIONAL LEADER 
IN EXPANSION 
MEMORY!!! 


BLOWOUT SPECIALS 


MICRON PS/2 

2-8M8 

EXPANSION BOARD FOR 
MODELS 50.50Z, 55SX60,65SX 

mm $295 mm $405 


NEW!!! 

BOCARAM AT PLUS 

1X9 SIMM VERSION 

0KB $129 mm $239 


COMPAQ 

LTE 386S/20 

4MB MODULE 

$985 


PROCOM 

PS/2 50 & 50Z 

120MB I9MS 

ZERO SLOT HARD DRIVE KIT 

$849 


AST 

RAMVANTAGE 

UP TO 3MB FOR ATS 
EXTENDED BACKFILL TO 640KB 

W II28KB $49 


ORCHID 

RAMQUEST 8/16 

FOR POXT/AT 

0KB $189 W/2MB $297 

RAMQUEST 16/32 

FOR PSfl'S 

2-8MB W/SERIAL& PARALLEL 

16 & 32 BIT MCA BUS 

W/2MB $389 


POSTSCRIPT 

FOR HP LASERJET 

$359 

MODELS 2D, 2P, 3, 3D 


EXPANSION BOARDS 

LASER PRINTERS 

MEMORY 

ORCHID TECHNOLOGY 

HP LASERJET * 

PS/2 MODULES 


RAMQUEST 8/16 

UP TO 32MB UM 4.0 HARDWARE & SOFTWARE 
FOR PCIXTIAT USES 256KB, I OR 4MB SIMM 

0KB $189 W/2MB $297 
RAMQUEST 16/32 
2-8 MB FOR PS/2 

UM 4.0 HARDWARE & SOFTWARE WITH SERA PAR PORT 
FOR MOD SO, SOZ SSSX, 60, 70,80 

FULLY SUPPORTS 16 & 32 BIT MEMORY 
PRINT SPOOLER/RAM DISK/DISK CACHE 
0KB $289 W/2MB $389 


BOCA RESEARCH 


BOCARAM AT PLUS 
$119 WI2MB $227 

2-m USING IXI DRAM OR IMB SIMM 

BOCARAM AT 10 PLUS 
$159 WI2MB $269 

UP TO 4MB WISER & PAR PORT 
BOCARAM 30 $129 
UPT02MBFORPSI2 MOD 25^30 
BOCARAM XT $119 

UP TO 2MB EXPANSION FOR PC/XT 


AST RESEARCH 


6PAK 286 $119 W 12MB $227 WI4MB $335 
INCLUDES HEADROOM SOFTWARE 
RAMPAGE PLUS 286 $339 W 14MB $550 
UP T08MB FOR ATS UM 4.0 HARDWARE & SOFTWARE 
RAMVANTAGE $49 W /128KB 
BACKFILLS ATS TO 640KB & UP TO 3MB EXT. MEMORY 


MICRON TECHNOLOGY 


2-8MB EXPANSION BOARD 

FOR PS/2 50.50Z55SX.60 
W/2MB $295 W/4MB $405 


EVEREX 


RAM 3000 $99 UP TO 3MB FOR ATS 
RAM 8000 $225 UPT0 8MBFORATS 
UM 4.0 HARDWARE & SOFTWARE 


FOR PCIXTIAT 

ABOVE BOARDPLUS8 W/2MBS559 
ABOVE BOARD PLUS W/5/2 $390 
FOR PS/2 

ABOVE BOARD 2 PLUS $349 

FOR MOD SO, SOZ SSSX. 60,65SX 

ABOVE BOARD MC32 $449 

FOR MOD 70 & 80 


HP II & IID, IIP & III 
IMB $89 2MB $149 4MB $245 


PACIFIC DATA 


POSTSCRIPT CARTRIDGE $385 


4019 & 40I9E 

/MB $139 2MB $189 3.SMB $269 


PANASONIC 


4420 & 44501 

/MB $109 2MB $169 4MB $279 


CANON 


LBP4 

/MB $189 2MB $229 4MB $319 
LBP 8 

IMB $119 2MB $159 4MB $259 


EPSON EPL 6000 


/MB $119 2MB $159 4MB $259 


TOSHIBA PAGELASER 6 


/MB $119 2MB $159 4MB $259 


VIDEO GRAPHICS CARDS 


ORCHID PRODESIGNER IIS 
W/5I2KB $289 W//MB $319 
ORCHID PRODESIGNER IIMC FOR PS/2 
WISI2KB $399 W /IMB $499 
BOCA SUPER VGA 
W /512KB $149 W /IMB $179 


PROLAB SCANNERS 


256 COLOR 

/00-400 DPI WIWINDOWS SOFTWARE 

$499 

256 GRAY SCALE 
$299 

LAPTOPS 


TOSHIBA LAPTOP 


TI200SE/XE, TI600, T3I00E, T3I00SX, 

T3200SX, T5I00, TS200 2MB $169 

TI000SE/XE/LE, T200SX 2MB $289 

T3I00SX, T3200SX 4MB $467 


COMPAQ 


DESKPRO 386 20/25 20E/25E 386S 
IMB MODULE $109 4MB MODULE $299 
4MB EXPANSION BOARD $495 
NEW LTE 386SI204MB $990 
PORT. 386/20 4MB $710 
1.44 &I..2 MB 1/3 HEIGHT FDD 
FOR DESKPRO $129 


MEGAHERTZ 


LAPTOP MODEMS TOSHBA/COMPAQ/OTHERS 
2400BAUD SI49W/MNP5 $209 
2400 MODEM,<%00 FAX FOR TOSHIBA $407 


6450604 2MB MOD SOZ, SSSX, 70E6III2I $139 

6450608 2MB MOD 70A2I $149 

6450603 /MB PS/2 SIMM $69 

6450372 2MB FOR 6450367 $249 

6450375 IMBfOR MOD 80041 $135 

6450379 2MB MOD 80-111/311 $209 

34F2933 4MB PS/2 SIMM $390 

30F5360 2MB K/T MOD 30-286 $149 

6451060 4MB MOD 80A2//3/ $495 

6450128 4MB MOD 90 & 95 $419 

6450902 2MB MOD 90 & 95 $195 


PS/2 EXPANSION BOARDS 


6450609 W/2MB 2-8MB MOD SO, SOZ SSSX, 60 $460 
6450605 W/2MB 24MB MOD 70 & 80 $460 

34F3077 W12MR 2-I4MB MOD 70 & 80 $485 

34F3011 W/4M6 4-1 6MB MOD 70 &80 $690 

6450185 W /IMB I-I3MBMOD50,55SX,60 $425 


PROCOM PS/2 DRIVES 


200MB MDL 50/5QZ $1375 320MB SCSI EXT $2500 
80MB SCSI EXT $ 745 1.2MB EXT FDD $ 269 

100MB SCSI EXT S 98S MC SCSI ADAPTER $269 
200MG SCSI EXT $ 1457 650MB EXT CD-ROM $ 747 


MATH CO-PROCESSORS 


NEWS! ULSI 

FASTER, LOWER COST LIFETIME WARRANTY 
30 DAY MONEY BACK GUARANTEE 

US83C87-I6 $209 US83C87-33 $349 

US83C87-20 $239 US83C87-I6SX $ 159 

US83C87-25 $289 US83C87-20SX $179 


83D87-I6 

83D87-20 

83D87-25 


$289 83D87-33 
$329 83S87-I6 
$409 83S87-20 


80387SX-I6 $199 

80387-20 $269 

80387-25 $299 


80387-33 

80287-10 


$504 

$285 

$329 


$309 

$139 


SINGLE MEMORY 


SIMM/SIPP MEMORY 


1X9-70 

$59 256X9-70 

$23 

1X9-80 

$55 256X9-80 

$19 

1X9-100 

$53 256X9100 

$17 

4X9-80 

$275 256X9-120 

$15 

| 4X9-70 

$295 


M DRAM MEMORY 

IMBXI-70 

$5.90 256X1-100 

$2.10 

IMBXI-8 

$5.75 256X1-120 

$1.90 

IMBXI-100 

$5.50 256X1-150 

$1.70 

256X4-80 

$5.75 64X4-80 

$3.00 

256X4-100 

$5.50 64X4-100 

$2.75 

256X4-120 

$5.25 64X1-150 

$1.10 

256X1-80 

$2.50 64X1-120 

$1.50 


mm HOURS MON-FRI7AM-5PM SAT 8AM-2PM 

800 678.8648 714 258.2018 CA 714 258.2818 FAX 

UNIVERSAL MEMORY PRODUCTS 15411 RED HILL AVENUE SUITE B TUSTIN.CA 92680 

NO SURCHARGE ON VISA/MASTERCARD. AMEX ADD 4% PURCHASE ORDERS ACCEPTED ROM QUAURK) RRMS 20% RESTOCKING F5 ON ALL NON-DEFECTIVE RETURNS PRICES SUBJECT TO CHANGE 


Circle 249 on Inquiry Card, 


AUGUST 1991 •BYTE 319 






















































































We Dare The Competition toll free 

To Beat Our Prices! 1 - 800 - 678-5913 


★ LAPTOPS ★ 


TOSHIBA 


Toshiba 1000SE.$ 995 

Toshiba 1000XE.$1,240 

Toshiba 1200XE 20/40.$1,845/2,015 

Toshiba 2000SX 20/40.$2,650/2,925 

Toshiba 3100SX 80.$3,199 

Toshiba 3100E 40.CALL 

Toshiba 3200/3200SX.CALL 

Toshiba 5200 40/100.CALL 

NEC 

UltraLite 286V-20MB/40MB.CALL 

ProSpeed 286-40MB.$3,099 

286-100MB.$3,110 

386SX-40MB.$2,895 

386SX-100MB .$3,410 

386-40MB.$3,399 

386-100MB.$3,945 

386CSX Color: 40MB/100MB.CALL 

ZENITH 

Supersport 286E-20.CALL 

Supersport 286E-40.CALL 

386SX-40 .CALL 

386SX-100.CALL 

All Other Models .CALL 


30 Day Money 
Back Guarantee 

1 Year Parts and Labor 


★ LAPTOPS ★ 


PANASONIC 


Panasonic CF-150.CALL 

Panasonic CF-170.CALL 

Panasonic CF-270.CALL 

AST 

Premium Exec 386SX 20MB.CALL 

Premium Exec 286/12.CALL 

All Other Models Available .CALL 

TEXAS INSTRUMENTS 

TM2000 Notebook 286/20MB VGA 

3.571.44MB Floppy.CALL 

LT286 VGA: 20MB/40MB.CALL 


★ LAPTOPS ★ 


EPSON 


286E 20MB Removable.CALL 

286E 40MB Removable.CALL 

386SX 20MB Removable.CALL 

386SX 40MB Removable.CALL 

386SX Notebook.CALL 

COMPAQ 

Compaq LTE-20.$1,799 

Compaq LTE-286/20 .CALL 

Compaq LTE-286/40.CALL 

Compaq SLT-286/20 .CALL 

Compaq SLT-286/40.CALL 

All other models .CALL 


★ LAPTOP MEMORY ★ 


T1000SE/XE ..1MB.$225 

T2000.2MB.$225 

T3100SX.2MB.$125 

All Toshiba/Compaq memory available . 


★ LAPTOP PRINTERS ★ 


BJlOe.$325 

BJ300 .$440 

BJ330 .$365 


★ HARD DRIVES ★ 


SEAGATE 


ST157A IDE 28ms 44MB 3.5" .$225 

ST 1102A IDE 19ms 89MB 3.5".$325 

ST1144A IDE 19ms 125MB 3.5" .$425 

ST1239A IDE 15ms 210MB 3.5".$725 

CONNER 

CP3024 IDE 27ms 21MB 3.5" .$325 

CP3000 IDE 25ms 42MB 3.5".$260 

CP3184 IDE 25ms 84MB 3.5" .$415 

CP3104 IDE 25ms 104MB 3.5" .CALL 


★ HARD DRIVE CARDS ★ 


IDE.CALL 

ESDI .CALL 

AT MFM 2:1 Controller .$79 

ATMFM 1:1 Controller.$99 

AT RLL 1:1 Controller.CALL 


★ FLOPPY DISK DRIVES ★ 


TEAC 


360K 5.25" HH Black.$59 

720K 3.5" HH w/5.25 Mount .$64 

1 2MB 5.25" HH Grey.$69 

1,44MB 3.5" HH Grey w/5.25" Mount.$69 


★ VIDEO CARDS ★ 


PC BRAND 


Mono Graphics w/ Printer Port.$ 30 

Color Graphics w/ Printer Port.$ 30 

EGA (640x480) Autoswitch.$ 85 

VGA 16 Bit.$149 



★ 386SX 16/20 Mhz ★ 

• 1 Megabyte of Memory 

• 3.5" 1 44MB & 5.25" 1.2MB Floppy Drives 

• 80MB Hard Disk Drive 

• 16 bit VGA Video Card 386SX-16Mhz 

• 14" VGA Color Monitor $1495 

• Clock/Calendar 

• 101 AT Keyboard 386SX-20Mhz 

• 2 Serial, 1 Parallel Port $1,615 


★ HARDWARE ★ 


AT 12 Mhz (exp. 4 meg 0 wait). $108 

XT 10 Mhz Turbo (exp. 0 wait) .$69 

Power Supply 200 Watt.$50 

Power Supply 150 Watt.$40 

XT Case (w/ hardware).$37 

Baby AT Case (w/ hardware).$52 

AT Case (Full Size).$54 

Keyboard 101 Key (tactile touch).$50 

Multi I/O Card.$34 

Floppy Controller Card.$21 

FHDC (1.44/1 2/720K/360K).$40 

AT I/O.$25 


★ PRINTER SPECIALS ★ 


CITIZEN 


120D/180D.CALL 

GSX-140 200GX.CALL 

HSP-500/550 .CALL 

GSX 145.CALL 


HEWLETT-PACKARD 


LaserJet IIIP.$995 

LaserJet Series III.CALL 

LaserJet HID .CALL 

Laserjet IIP.CALL 

Deskjet 500.CALL 

Memory Prices .CALL 


PANASONIC 


KXP 1180 192cps, 80 col. 9-pin ...$164 

KXP 1124 192cps, 24-pin.$275 

KXP 1624 192cps. 132col, 24-pin .CALL 

KXP 1695 330cps, 132 col, 9-pin .CALL 

KXP 4420 Laser. 8 page per minute.CALL 


EPSON 


LX810 180/30, 9-pin ...$175 

LQ510 180/60,24-pin.$265 

LQ1050 330/88. 9-pin.$620 

LQ2550 400/108, 24-pin.CALL 


★ MONITORS ★ 


NEC 


MultiSync 2A 14" (800x600) VGA.$460 

MultiSync GS 14" Mono.CALL 

MultiSync 3D 14" (1024x768) EGA/VGA .$580 

MultiSync 4D 16" (1024x768) .28DP .CALL 

MultiSync 5D 20" (2180x1024) .31 DP .CALL 



TERMS & CONDITIONS: VISA. MC. UPS. 
COD OR PREPAYMENT. CODs: Additional 
$4.75 per shipping carton, cash or cashier s 
check A C T is now serving the continental 
U.S. and Europe. Prices ana availability sub¬ 
ject to change. Net 30. P.O.s accepted from 
local, state, and federal gov t agencies, all 
other net 30 requests are subject to approval. 



American 

Computer 

Technology 


HOURS: Monday - Friday 
7:30-5:00 (PST) 

(714)534-5144 Fax (714)534-5803 
12492 GALWAY #E, 

GARDEN GROVE, CA 92466 































































































































































Circle 43 on Inquiry Card 


DYNAMIC RAMS 


4Mx9 

80ns 

$165.00 

PS2 

2M 604/608 $105.00 

1 Mx9 

80ns 

$ 47.00 

1 Mx8 

80ns 

$ 43.50 

256x4 

100ns 

$ 4.95 

✓iWIxl 

100ns 


41464 

100ns 

$ 2.40 

V 41256 

100ns 


2800 

80ns 

$ 3.25 

4164 

120ns 

$ 1.85 


•For quantity discount, high-speed parts, SIPP . Please CaMt 


■ ■ MATH COPROCESSORS 

387SX-16 

$175.00 ■ 

■ 3C87-33 

$310.00 

2C87-20 

S110.00 ■ 

■ 3C87-25 

$285.00 

2C87-12 

$ 80.00 ■ 

■ 3C87-20 

$220.00 

2C87-10 

S 75.00 ■ 

■ 3C87-16 

$195.00 

D80287XL 

$ call ■ 

| 387SX-20 

$190.00 

■ V-20 

$8.5/15 | 

I.C. 

EXPRESS 


15140 Valley Blvd. City of Industry, CA 91744 

Customer service: (018) 333-8880 FAX: (818) 369-1236 

ORDER: (800) 877-8188 (Mon.-Fri. 8-5 PST) 

Call for current prcea A volume discounts 
Prices shown lor cash Ma*terC«ro/Viw add 3% Prices are subject to change 
Minimum otder S10 00 Shipping & Hanarg UPS Ground $6 00. Air $900 (t lb.) 
M meichuniise a !0D*v GUARANTf [C veltt prompt dnl/.er, 



1991 PC-BUS Data Acquisition & 
Control Reference Guide 


' A/D. D/A, DIO 
1 Signal Conditioning 
RS232/422/185 
Industrial PCs 
286/386/486 
CPC Cards 
RAM/ROM Disks 
Application Software 


15 

'ffi’lr ” 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408 - 293-6786 

1310 TUlly Rd. *\ IS, San Jose, CA 93122 FAX 408-293-4697 


Circle 106 on inquiry Card. 


Circle 16 on Inquiry Card. 


MADE IN U S A. 

ESDI 

64K CACHE CONTROLLER lor PC/AT 286/386,'486s 


Completes an ESDI Command in 25pa!! 

Beats Any Other Controllers in Priee/Performance. 
Special Introductory Price 


$135 


Supports: 

• 10,15, 20 8 24 MHz ESDI Dnves •> 1084 Cylinders 

• 64K CACHE Butter .MMrtw 

• DOS.XENIX UNIX, NOVELL & OS/2 -56 011 ECC 

• Onboard BIOS wilh coky EDIT WINDOW • Clmoe of Spare SecSors 
tor AiAo Formal & Detect Management . Power Setyuenong 

• Programmable Haed/Cytinaer Skew . Stale Machined ESOI -menace 

• IRQ14/15 A 1F.3F/17.37 Swiichabte • SMT 8 Compact Sue 

• > 528 MB upto 1 GBylesinderOOS • i .44M.1 2M.7JOK 

& 360K Floppies 

1 Year W arrant) 30 Days Money Back Guarantee 
Quantity Discounts Available for Dealers & OEMS 

Maple Systems.Inc. 

8380 Qums Dr., Suite B 
San Jose. CA BB131 

Tel: (408) 456-0355 Fax (408) 456-0356 




X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 


• C source code 

• ROM-able 

• Full porting provided 

• No OS required 

GCOM, Inc. 

1776 E. Washington 
Urbana, IL 61801 
(217) 337-4471 

Specialists in Computer Communications 
FAX 217-337-4470 



Circle 132 on Inquiry Card. 


Circle 95 on Inquiry Card. 


LOW COST 
INTERFACE 
AND DATA 
ACQUISITION 
/CONTROL 
CARDS 

FOR PC/XT/AT 



RS-485/422 Card [PC4851 $95/125 I 

• Serial Asyar. CnnununireiKm up to 2 or * wires; NS16450UART. 

e Can be configured as COM I-COM4, Maximum Baud Rate 56KB. 
e Fultllalf dupln operetta*. Supports hardware handshaking (RTS.CTS). 
e Dual driverVrcceivers.Hsndtai 44 devices,Compatible with most comm, sftwr. 


Dual-Port RS-485/422 1 


e Two independent channels /UARTi; 2 or 4 wire operation Max. Baud 56KB 
e Dipewilch configurable as COMM (TRQ2-7). On board terminator resistor 


IEEE-488 Card [PC488A/C] $145/445 

e Includes DOS Drvlt* Driver and sample Communication program in BASIC 
e Additional sample programs in C. Pascal A Assembly - $50 
a IRQ (1-4). DMA channel lor 2. Up i to 4 boards per computer, 
a Compatible with most IECE-488 Software packages for IBM-Pt. 
a I/O Addresses and Control Registers compatible with NI's GPIB-PCI1. 
a PC488C card version with Butli-ln Bus Analyser hardware and software . 
(Allows Real Time 488 Bus Data Capture in background operation mode.) 

112 Bit A/D & D/A fPCL7tls] $295 

a A/D converter: 8 single-ended channlels, Device: AD574; Conversion time 
less than 2Spsec; Input range. *5V; Software Trigger Mode only, 
a D/A converter: I channel; 12bit resolution; 0 to +5V/10V Output Range, 
a Digital I/O: 16 Input / 16 Output channels; All 1/0$ TIT compatible, 
a External Wiring Terminal Board with mounting accessories included, 
a Utility Routines and Demo/Sample Programs for BASIC and Qalck-BASIC 

12 Bit A/D & D/A IPCL812) $395 

a A/D converter: 16 single ended inputs; Device : AD574; Conversion time lew 
than 25 nsec. Built-in programmable pacer; lapal ranges: r 1(|V, t5V, » IV 
a D/A converter: 2 channels ; 12 bit resolution; Output Range (V-5V 
a Digital I/O: 16 Input /16 Output channels; All 1/OsTTl. compatible 
a Counter: 1 channel programmable interval counter/timer; Uses Intel K254 



_.ERSAL RS-232 

PROGRAMMER 


$345/495 


a Programs EE/EProms, /.PRams.InteJ Micros,Rash F.Prunu,Memory Cards, 
a .Stand-Alone Mode for EIVEProm and Memory Card Duplication / Verily, 
o All 24/28/32 pin EE/EProms to 8 MBits (upgradeable to 32 megabits) 

• M lcrm:874 l/A,-2/A,-4.-8,-9.-51.-C51,-CS 1FA/B,-52,-53,-55.-CS21.-C541,9761. 
o Model I P 140 ( $345). Model UP2D0 ($495) accepts dedicated modules. 

o Motorola Micros (6870SP3,U3.R3,S3) Programming Module - $145 
o Memory Cards Programming Module (Sciko/Epsofl) • $145 
o GANG Programming Module (4 sockets) - $145 
o Optional built-in ErasenTimer module - $50; Conductive foam pad 
o User friendly Mena-Driven Interface Program for IBM-PT. 

• Caa be operated with any computer enntaiaing an RS-232 serial port, 
o OEM open board programmer configurations available (from $245). 

o One year free software updates and Customer Support, 
o Customer support via voice line, dedicated BBS or fax; Full I year warranty. 


Network testers now cost 
only .$ 179 to $479 

Get rid of trial and error! Now, any user and any 
professional can buy attractively priced testers 
which will find many faults in the shortest 
possible time. They are so easy to use, you can't 
fail - even if you don't use them every day. 
Ask for Catalogue no. 90. 


Now you can get PC interface 
cards with optical isolation 

This is always important where high reliability 
and protection against varying potential levels 
and distant lightning strikes are required. W&T 
cards are compatible with normal ones, and are 
available for RS232, RS422 and 20mA. 

Ask for Catalogue no. 50. 

Fax enquiries to 1-305-351-9099 

W&T Products Corp. 

2209 NE 54th Street 
Ft. Lauderdale, FL 33308 
Phone 1-800-628-2086 
Fax 1-305-351-9099 



DEC/TEK Terminal Emulation 


fck EM4105 

V 


Tektronix 4105/4010/4014 
DEC VT320, VT220. VT102 
16 color VGA/EGA support 
PostScript, HP LaserJet, plotter 
high resolution hardcopy 
Pan/Zoom, mouse support 
Extensive network support 


W EM320 

V 


DEC VT320, VT220, VT102 

• True 132 column display 

• Remappable keyboard 

• KERMIT, Xmodem file transfer 

• DOS hot key (only 170 Kb') 

• Extensive network support 

Diversified Computer Systems, Inc. 

3775 Ins Avenue. Suite IB 
Boulder CO 8030t (303)447-9251 
FAX 303-447-1406 

All Trademarks ScknoA'tedgM 



INTELLIGENT 


ROM EMULATOR 

$395 


# Emulates 2716 through 27512 F.Proais (2k to 6<k bytes) with a single unit 

• Megabit parts can be emulated with multiple units (Mega adapter required), 
a Connects to the standard parallel printer port Uses standard printer cable. 

* FAST data loading via parallel printer port (44k bytes in less than 10 seconds). 

* Intelligent *la-Cimiil-Ea«ulator* type features include: Address Compare 
(with HALT output). Address Snapshot (for target addr. bus monitoring), 
Trigger Input (for external events monitoring). Programmable Reset Output 

# Powerful Memory buffer editor. Selectable wordsues (8.16,32), 

a User friendly software. Command set includes: Ixwd. Write, Display , Ron, 
Type, Edit, Fill. Run-Cummand-Filc, Monitor, Port, Reset, Help, Calculator, 
a C as cad able to 8 uails. Includes target cable with Trigger, Hall St Reset dips, 
a CMOS model with NiCad rechargeable 9V battery backup $495 
(Caa be used In stand-alone mode: Built-in battery recharging circuitry.) 
a File formats accepted: Binary, late! Hex, Motorola S. 

MC/VISA/AMEX Call today for datasheets! 


-r-v 

B&C MICROSYSTEMS INC 


750 N. PASTORIA AVYL, SUNNYVALE, CA 94084 USA 
TEL: (408)730-5511 FAX: (408)730-5521 BBS:(408)730-2317 


Circle 257 on Inquiry Card. 


Circle 79 on Inquiry Card. 


Circle 44 on Inquiry Card. 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Page # Inquiry # 


A 

Ace Software, 66 1298 

Acer America, 143 1259 

Acumen Software, 108 1114 

Adaptec. 218 1403 

Addison-Wesley, 108 
Adobe Systems, 39, 277,279 
Advanced Logic Research, 

143,214 1236 

1254 

Aetna Life, 334 
Affinity Microsystems, 279 
Agilis, 25 

Aldia Systems, 72 1311 

Altos Computer Systems, 218 1375 
American Mitac, 143 1258 

Apple Computer, 25,108, 

131,277, 279 


Apple's Advanced Technology 
Group. 25 

Arche Technologies, 143 1256 

Ares Software. 279 1152 

Artisoft, 93 1003 

ASD Software, 218 1376 

Astrix Computer, 52 1275 

Asymetrix, 291 
AT&T Computer Systems, 

143,252 1108 

1257 



Banyan Systems, 93 1002 

Bell System, 175 
Blue Sky Software, 291 
Borland International. 277 


C 

Cache Computers, 53 1278 

Caere, 294 

Calculus. 58 1284 

Caiera Recognition 
Systems, 294 

Capital Equipment, 53 1276 

Casady& Greene, 218 1377 

Caseworks, 291 

Central Point Software, 218 1378 

Certus International, 218 1379 

CE Software, 279 
Charles Stark Draper 
Labs, 175 
Cheetah Computer 
Systems, 73 1156 

Chips & Technologies, 39,245 
Ciprico, 214 1221 

CNS, 291 
Colorado Memory 
Systems, 42 1167 

Command Software Systems, 

218 1380 


Compaq Computer, 143,195, 


214,252 1222 

1252 

Computer Coverup, 54 1289 

Computer Intelligence, 37 
Core International, 214 1223 

Corporate Systems Center, 

218 1381 

Crosfield, 279 


D 

Dariana Technology Group, 73 1162 
Data General. 214 1224 

Datamedia, 54 1287 

Davong, 294 
DEC, 175 

Dell Computer, 143,195,214 1225 

1253 

Digital Dispatch, 218 1382 

Digitalk, 108,291 1115 

Disktec, 214 1237 

Distributed Processing 
Technology. 73, 214 1157 

1226 

Dolch Computer Systems, 245 977 

DW Electrochemicals, 73 1161 


E 

Edsun, 39 

Elan Computer Group, 281 1146 

EliaShim Microcomputers, 218 1383 
Ergo Computing, 39 1169 

Everex Systems, 143 1255 


F 

Fifth Generation Systems. 218 1384 
Fischer International Systems, 

218 1385 

Flytech Technology, 73 1155 

Fora, 52 1272 


G 

Global Computer Supplies, 

294 

Go, 25, 37 

Golden Triangle Computers, 

214,218 1227 

1386 


H 

Harcom Security Systems, 218 1387 
Harvard Graphics, 25 
Haven Tree Software. 66 1297 

Hercules Aerospace, 25 
Hewlett-Packard, 25 


I 

IBM, 25,175,252,336 1109 

Inmos, 265 

Integra Technologies, 214 1238 

Intel, 25, 37, 265 
International Computer 
Forum, 10 

International Microcomputer 
Software, 218 1080 

International MicroLans, 214 1239 


J 

Jeffrey S. Shulman, 218 1388 

John Norstad, 218 1389 

Joint Photographic Experts 
Group, 25 


K 

Keithley Asyst, 70 1299 

Kent Marsh, 218 1390 

Kinetic Software, 218 1391 

Kodak, 25 

Kofax Image Products, 62 1290 


L 

Leading Technology, 52 1274 

Legacy Storage Systems, 

195,214 1228 

Letraset Graphic Design 
Software, 279 1151 

Lifetree Software, 238 
Lomas Data Products, 218 1392 

Lotus Development, 25,66 1295 


M 

Magma Software Systems, 291 
Magna,218 1393 

MathSoft, 70 1302 

McAfee Associates, 218 1394 

MDBS, 291 

Meridian Data, 54 1286 


MicroClean, 73 1160 

Microcom Systems, 58,218 1283 

1395 

MicroNet Technology, 195,214 1229 
Micropolis, 214, 218 1230 

1404 

Microsoft, 37, 39,42, 66, 93, 
108,131,291,336 1001 

1164 
1168 
1296 

Mips Computer Systems, 265 
Motorola, 25, 37,121 


N 

National Design, 53 

1280 

NCR, 37,214 

1170 


1231 

NEC, 265 

Network General, 287 
Nonstop Networks, 214 
Northgate Computer 

1240 

Systems. 214 

1232 

Novell, 93,195,214,287 

1000 


1241 

Nutridata Software, 72 

1313 


O 

Ontrack Computer Systems, 

218 1396 

Open Software Foundation, 25 
Optima Technology, 214 1242 

Oversun, 10 


P 

Pacific Data Products, 42 1165 

Panasonic Communications & 
Systems. 73 1154 

Para Systems, 281 1147 

Paragraph, 10 

ParcPIace Systems, 108 1116 

Patriot Partners, 108 
PC Research, 281 1148 

Perceptive Solutions, 73,214 1158 
1233 

Philips Consumer Electronics. 

42 1166 

Phoenix Technologies, 25 
Pipeline Associates, 281 1149 
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Plus Development, 218 1405 

Pointer Systems, 54 1288 

Premise, 291 

Prime Publishing, 334 

Procomp USA, 214 1243 

ProTools, 58 1282 

Pyramid Development, 218 1397 


Q 

QMS. 294 



Reference Software 


Reference Software 
International, 238 1110 

Reflection Technology, 25 
RG Software Systems, 218 1398 

RightSoft/MacMillan Computer 
Publishing, 238 1111 


S 

Samsung Information Systems 
America, 52 1271 

Scandinavian PC 

Systems, 238 1112 

Scitex America, 25, 279 
Second Wave, 53 1277 

Sensible Software, 238 1113 

Sequiter Software, 62 1294 

1776,195,214 1244 

Sharp, 245 

Softbridge, 62 1292 

Soft Warehouse, 70 1300 

Solectek,58 1281 

Sonera Technologies, 72 1312 

Sonnet Technologies. 54 1285 

Sony, 25 

Sophco, 218 1399 

Soviet Academy of 
Sciences, 10 

Spectra Publishing, 73 1159 

State University of New York 
at Albany, 25 

Storage Dimensions, 214 1245 

Stratus Computer, 175 
Sun Microsystems, 25,108, 

214,265 1246 

SunSoft, 25 

Symantec, 218 1400 

Synapse Computer, 175 


The Athena Group, 70 1301 

32 Bit Software, 62 1293 

3Com, 131 
Time Arts, 25 
Toshiba, 25.252 
Toshiba America Information 
Systems, 245 978 

Transparent Language, 72 1314 

Trellis Software, 214 1247 

Tricord Systems. 214 1235 

Truevision, 25 

Twincom,214 1248 


U 

United Data Protection 
Systems. 214 1249 

United Software Security, 218 1401 
Unitrol Data Protection 
Systems, 218 1402 

University of California at 
San Diego, 25 
University of Chicago, 103 
UserLand Software. 279 1153 


V 

Verbatim, 25 

Veritas Software, 214 1250 

Vermont Microsystems, 53 1279 

VGS California, 214 1251 


W 

Wacom, 25.37 
Walden Books, 93 
WordStar International, 238 
Writing Tools Group. WordStar 
International, 238 1114 


X 

Xerox, 131 

Xerox Imaging Systems, 294 
Xerox Palo Alto Research 
Center, 108 
XVT Software, 291 


Z 

Zenith Data Systems, 37 
Zortech, 62 1291 


T 


Tandem Computer, 175 
Tandy, 238 

Tangent Computer, 52, 214 

1234 


1273 

Texas Microsystems, 25 

The Aldridge Co., 73 

1163 


Advertise your computer product to 
BYTE's highly responsive International 
readers: 134,000 technically advanced 
business buyers (of which 95,000 are 
located in Europe). 

Bound into the Pan-European/ 
International section of BYTE each month, 
the International Direct Response 
Postcards is a quick way to obtain hot 
prospects and big sales. Each postcard is 
perforated so it can be easily tom out and 
returned to you via mail or fax. 

Expand your horizons into 
this valuable marketplace. 

The Pan-European marketplace is 
preparing to greatly expand trade in 
1992. And BYTE’s International 
Direct Response Postcards presents the 
perfect opportunity to test your product 
in this marketplace and to get your 
company positioned in the minds of the 
major buyers. 

To learn more about this advertising 
opportunity, in the United States, contact: 

Ellen Perham 
603-924-2598 
603-924-2683 (fax) 


in Europe, contact: Uwe Kretzschmar 
44 81 545 6268 
44 81 540 3833 (fax) 
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Inquiry No. Page No. 


• 

313R/E LTD. 

72IS-64A-B 

401 

3EST-USA. 

72IS-58 

8 

3M . 

71 

9 

ABACUS 

139 

10 

ABACUS 

139 

11 

ADVANCED MICRO DEVICES INC 151 

402 

AGC 

72IS-30 

12 

AK SYSTEMS 

312 

403 

ALADDIN KNOWLEDGE SYS 72IS-35 

551 

ALPC 

72MW-12 

552 

ALPC 

72MW-12 

13 

ALPHA PRODUCTS 

298 

14 

ALR 

2,3 

15 

ALR 

2,3 

404 

AMDS LTD 

72IS-52 

16 

AMERICAN ADVANTECH 

321 


17 AMERICAN COMPUTER TECH 320 

18 AMERICAN COMPUTER TECH 320 


19 

AMERICAN MEGATRENDS 

203 

20 

AMERICAN MEGATRENDS 

203 

21 

AMERICAN RELIANCE,INC 

312 

22 

AMERICAN SMALL BUSINESS COMP 142 

23 

AMS 

314 

24 

AMT INT’L 

309 

25 

ANNABOOKS 

275 

405 

AOC INT’L CORP 

72IS-59 

* 

APPLE COMPUTER 

8,9 

26 

ARTISOFT 

92 

31 

ASP COMPUTER PRODUCTS 

50 

449 

ATICO 72IS-62.63 

27 

AUTOMATED COMP TECH 

106,107 

28 

AUTOMATED COMP TECH 

106,107 

29 

AVIEW TECHNOLOGY 

267 

30 

AVIEW TECHNOLOGY 

267 

42 

BAB ELECTRONICS 

298 

43 

BAC MICROSYSTEMS 

321 

44 

B&C MICROSYSTEMS 

321 

45 

B&C MICROSYSTEMS 

311 

32 

BALER SOFTWARE 

268 

33 

BEST POWER TECH INC 

298 

• 

BINARY TECHNOLOGY 

310 

450 

BIX 

330,331 

34 

BLACK & WHITE INT’L 

267 

35 

BORLAND INT'L 

11 

36 

BORLAND INT'L 

11 

37 

BP MICROSYSTEMS 

318 

399 BUFFALO PRODUCTS (N.A.) 

204 

38 

BUREAU OF ELECTRONIC PUBL 74 

39 

BUREAU OF ELECTRONIC PUBL 74 

* 

BUYERS MART SECTION 

299-305 

• 

BYTE BACK ISSUES 

306 

• 

BYTE BACK ISSUES 

72IS-64 

40 

BYTE BITS 

314 

406 

BYTE BITS 

72IS-60 

• 

BYTE BOOK CLUB 

264A-B 

41 

BYTE PUBUDEMOLINK 

278 

• 

BYTE SUB MESSAGE 

306 

• 

BYTE SUB MESSAGE 

72IS-56 

• 

BYTE SUB SERVICE 

266 

• 

BYTEWEEK/NEWSLETTER (INT'L) 316 

46 

CAD SOFTWARE 

298 

47 

CALCOMP.INC. 

31 

48 

CALCOMP.INC 

31 

49 

CANON STILL VIDEO 

182,183 

50 

CAPITAL EQUIPMENT 

176 

51 

CAPITAL EQUIPMENT 

177 

52 

CENTRAL POINT SOFTWARE 

90,91 

53 

CENTRAL POINT SOFTWARE 

102 

408 

CLARION SOFTWARE 

72IS-39 

409 

CLARION SOFTWARE 

72IS-39 

410 

COMPEX,INC. 

72IS-57 

411 

COMPEX, INC 

72IS-57 

412 COMPEX INT’UNC 

72IS-58 

413 

COMPUCLASSICS 

72JS-14 

414 

COMPUSAVE 

72IS-49 

54 

COMPUTER ASSOCIATES 

47 

415 

COMPUTER QUICK 

72IS-54 

• 

COMPUTER SOLUTIONS 72IS-64C-D 

55 

COMPUTERLANE. 

315 

56 

COMPUTERWISE.INC 

307 


Inquiry No. Page No. 

57 CONTROL VISION 329 

' COPIA INTERNATIONAL LTD. 134 

58 CORE INTERNATIONAL 153 

59 CORE INTERNATIONAL .153 

60 COREL SYSTEMS CORP 49 

61 COREL SYSTEMS CORP 49 

62 COREL SYSTEMS CORP 233 

63 COREL SYSTEMS CORP 233 

64 COVOX, INC 306 

65 COVOX. INC 306 

66 CURTIS.INC 318 

67 CYBEXCORP. 138 

68 CYBEX (INT’L). 204 

69 CYRIX CORP 144 

416 DAN TECHNOLOGIES 72IS-9 

578 DATACARD CORP 72NE-15 

579 DATACARD CORP 72NE-15 

70 DATA I/O.310 

580 DATATRANS SYSTEMS 72NE-16 

581 DATATRANS SYSTEMS 72NE-16 

612 DATATRANS SYSTEMS 72SO-9 

613 DATATRANS SYSTEMS 72SO-9 

582 DEERFIELD DATA 72NE-14 

277 DELL COMPUTER (N A ) CHI 

278 DELL COMPUTER (N.A.) CHI 

‘ DELL COMPUTER (N.A.) CIV 

72 DELL COMPUTER 98.99 

73 DELL COMPUTER 100,101 

• DELL COMPUTER 336A-B 


553 DERBYTECH COMPUTERS 72MW-16 

554 DERBYTECH COMPUTERS 72MW-16 

614 DERBYTECH COMPUTERS 72SO-16 

615 DERBYTECH COMPUTERS 72SO-16 


417 DIGITAL RES (U K.) LTD 72IS-21 

76 DIGITALK 36 

280 DIGITALK 286 

418 DIGITHURST 72IS-26 


77 DISTRIBUTED PROCESSING TECH 209 

78 DISTRIBUTED PROCESSING TECH 209 

79 DIVERSIFIED COMPUTER SYS 321 

80 DOLCH COMPUTER SYSTEMS 51 


81 EECS 312 

281 EECS 312 

419 EIZOCORP 72IS-45 

82 ELEK-TEK (N.A) 316 

83 ELEX INTERNATIONAL 244 

420 ELEX INTERNATIONAL 72IS-6 

84 ELEXOR.INC 329 

• ELONEX 72IS-11 

• EPSON 68,69 

279 ERGO COMPUTING 284,285 

452 EUTRON 72IS-61 

85 FAIRCOM, CORP 283 

86 FAIRCOM, CORP 283 

87 FALCO DATA PRODUCTS 87 

421 FAST ELECTRONICS GMBH 72IS-47 

88 FIRST SOURCE INTL 317 

69 FIRST SOURCE INT’L 317 

90 FIRSTMARK TECHNOLOGIES 275 

91 FIRSTMARK TECHNOLOGIES 275 

92 FLYTECH TECHNOLOGY 55 

93 FOX SOFTWARE 78,79 

555 FUJIKAMA USA.INC 72MW-9 

556 FUJIKAMA USA.INC 72MW-9 

422 GAIN SYSTEMS.INC 72IS-56 

423 GAIN SYSTEMS.INC 72IS-56 

94 GALACT1COMM 310 

• GATEWAY 2000 CHI,CIV 

• GATEWAY 2000 24A-D 

• GATEWAY 2000 72IS-32A-B 

95 GCOM.INC. 321 

96 GENERIC SOFTWARE 261 

583 GIT CO.,LTD . 72NE-9 

596 GIT CO.,LTD.72PC-16 

616 GIT CO.,LTD. 72SO-15 

97 GLENCO ENGINEERING,INC .127 

424 GLOCKENSPIEL 72IS-29 

98 GREENVIEW DATA 40 

425 GREY MATTER 72IS-18 

99 GUI CLEARINGHOUSE 174 


Inquiry No. Page No. 


282 

G-TEK 

314 

100 

HAUPPAUGE COMPUTER 

45 

102 

HEWLETT-PACKARD 

314 

• 

HEWLETT-PACKARD NETWK PROD 181 

103 

HEWLETT-PACKARD PERIP GRP 34,35 

104 

HIGH RES TECHNOLOGIES 

314 

617 

HI-COMPUTER CO . 

72SO-14 

618 

HI-COMPUTER CO 

72SO-14 

105 

HOOLEON 

310 

• 

IBM PS/2 

22,23 

• 

IBM WORKSTATIONS 

16,17 

106 

1C EXPRESS 

321 

268 

ICB 

136 

269 

ICB 

137 

426 

IDIOMA/I-COM 

72IS-60 

107 

IIYAMA ELECTRIC. 

249 

108 

INTEGRAND RESEARCH CORP 282 

109 

INTEGRATED INFO TECH 

162,163 

110 

INTEGRATED INFO TECH 

162,163 

111 

INTEL CORP 

146,149 

112 

INTEL CORP 

148,149 

113 

INTEL CORP 

157 

114 

INTEL CORP 

157 

115 

INTEL CORP 

298 

585 

INTEROP,INC. 

72NE-8 

598 

INTEROP.INC 

72PC-7 

428 

INTERSYS.INC. 

72IS-51 

429 

INTERSYS.INC. 

72IS-51 

116 

10 TECH . 

329 

430 

IXI LTD 

72IS-28 

117 

JAMECO 

236,237 

433 

JC INFO SYSTEMS 

72IS-37 

6 

JDR MICRODEVICES 

335 

7 

JDR MICRODEVICES 

335 

118 

JEMINI ELECTRONICS 

312 

119 

JETFORM CORP (N A) 

243 

120 

KEA SYSTEMS. LTD 

81 

121 

KINGSTON TECHNOLOGY CORP 129 

122 

KINGSTON TECHNOLOGY CORP 129 

123 

LAGUNA DATA SYSTEMS 

318 

124 

LAHEY . 

94 

214 

LANDMARK 

210 

125 

LINK COMPUTER GRAPHICS 310 

126 

LINK COMPUTER GRAPHICS 310 

127 

LOGICAL DEVICES. 

318 

128 

LOGICAL DEVICES 

318 

131 

LOTUS DEVELOPMENT CORP CII.1 

558 

LUCKY COMPUTER 

72MW-1 

559 

LUCKY COMPUTER 

72MW-1 

586 

LUCKY COMPUTER 

72NE-7 

587 

LUCKY COMPUTER 

72NE-7 

599 

LUCKY COMPUTER 

72 PC-3 

600 

LUCKY COMPUTER. 

72PC-3 

620 

LUCKY COMPUTER 

72SO-5 

621 

LUCKY COMPUTER 

72SO-5 

• 

MANCHESTER EQUIP. CO 

72NE-A.B 

588 

MANCHESTER EQUIP. CO 

72NE-1 

132 

MAPLE SYSTEMS.INC 

321 

• 

MARK WILLIAMS 

75 

133 

MATHSOFT.INC 

258 

• 

MCGRAW-HILL HEALTH LETTER 293 

• 

MCGRAW-HILL PUBL.ONUNE 100 

135 

MEGA DRIVE SYSTEMS 

231 

136 

MEGATEL COMPUTER TECH 96 

601 

METAWARE 

72 PC-15 

137 

MICRO SOLUTIONS COMP PROD 137 

138 

MICROPOLIS 

290 

139 

MICROPROCESSORS UNLTD 318 

• 

MICROSOFT 

19 

• 

MICROSOFT 

111 

• 

MICROSOFT 

196,197 

• 

MICROSOFT. 

198,199 

• 

MICROSOFT . 

200,201 

• 

MICROWAY . 

120 

• 

MICROWAY 

273 

141 

MIX SOFTWARE . 

263 

434 

MKS . 

72IS-23 

435 

MOTOROLA/UDS 

72IS-17 

436 

MOTOROLA/UDS. 

72IS-17 

560 

MYODA.INC. 

72MW-15 


Inquiry No. Page No. 

561 MYODA.INC 72MW-15 

437 M-TRADE (U.K.) LTD 72IS-25 

142 NANAO 130 

143 NANAO. 130 

144 NANTUCKET 269 

145 NATIONAL INSTRUMENTS 298 

146 NATIONAL INSTRUMENTS.15 


• NATIONAL INSTRUMENTS 721S-64C-D 
589 NATIONAL SERVICE BUREAU. 72NE-3 
602 NATIONAL SERVICE BUREAU 72PC-1 
622 NATIONAL SERVICE BUREAU 72SO-1 


147 NEC MONITORS 12,13 

148 NEVADA COMPUTER 308 

149 NEWPORT SYSTEMS 178 

150 NOHAUCORP 310 

151 NORTHGATE 161 

152 NORTHGATE 169-171 

• NORTHGATE.216,217 

153 NORTHGATE 250,251 

154 NORTHGATE 256,257 

576 NOVA COMP/COMPUTER FIRST 72NE-11 

577 NOVA COMP/COMPUTER FIRST 72NE-11 

155 NOVA,INC 136 

• NRI/MCGRAW-HILL 280A-B 

603 NSTL 72PC-9 

156 NU-MEGATECHNOLOGIES ... 186 

• 06JECT/SIGS PUB 72IS-64C-0 

562 OFM COMPUTER SYS 72MW-14 

563 OFM COMPUTER SYS 72MW-14 


564 ONTRACK COMPUTER SYS 72MW-11 

565 ONTRACK COMPUTER SYS 72MW-11 

590 ONTRACK COMPUTER SYS . 72NE-12 

591 ONTRACK COMPUTER SYS 72NE-12 

604 ONTRACK COMPUTER SYS . 72PC-14 

605 ONTRACK COMPUTER SYS . 72PC-14 

623 ONTRACK COMPUTER SYS . 72SO-12 

624 ONTRACK COMPUTER SYS . 72SO-12 
157 OUTPUT TECHNOLOGY CORP 179 


158 OVERLAND DATA 307 

159 PACIFIC COMPUTER 270 

* PACIFIC DATA PROD 89 

160 PANASONIC KXP-2624 DOT MATRIX 211 

161 PANASONIC MONITORS.27 

162 PARA SYSTEMS 97 

163 PATTON 4 PATTON. 329 

* PC BRAND 72MW-2.3 

* PC BRAND.72NE-4.5 

* PC BRAND 72PC-4.5 

* PC BRAND 72SO-2.3 

164 PC PROS . . .159 

165 PC TECH 190 

166 PERISCOPE CO..THE. 202 

167 PERISCOPE CO .THE 202 

168 PERISOL TECHNOLOGIES 307 

169 PHAR LAP SOFTWARE.77 

438 PHILIPS CE 72IS-12.13 

170 PINNACLE MICRO.87 

171 PINNACLE MICRO , 87 

172 PKWARE.INC 184 

173 POPKIN SOFTWARE 191 

174 POTRANS INT’L INC. 134 

175 POTRANS INT’L INC . 134 

176 PRECISION DATA PRODUCTS 318 

177 PROGRAMMER’S PARADISE 59-81 

* PROGRAMMER S SHOP 116,117 

* PROGRAMMER’S SHOP .... 118,119 

439 PROLOG DEV/IDEA MECH 72IS-55 

440 PROLOG DEV/IDEA MECH 72IS-55 

178 PROTECH MARKETING. 213 

179 PROTECH MARKETING . 213 

180 PROTECT COMPUTER PROD 298 

181 PROTECT COMPUTER PROD 298 

182 PSEUDOCORP . 329 

183 QUALSTAR CORP. 318 

186 QUARTERDECK OFFICE SYS 192,193 

240 QUATECH 296 

241 QUATECH 296 

242 QUATECH. 296 

243 QUATECH 296 

244 QUATECH 296 
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To get further information on the products advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number listed with the advertiser. This index is provided as an additional service 
by the publisher, who assumes no liability for errors or omissions. 


Inquiry No. Pago No. 

245 QUATECH 296 

246 QUATECH 296 

247 QUATECH 296 

246 QUATECH 296 

1«7 RAIMA.63 

1M RAINBOW TECHNOLOGY 105 

169 RAINBOW TECHNOLOGY.105 

• REASONABLE SOLUTIONS 72IS-64A-B 

190 REPLY CORP 133 

191 ROSE ELECTRONICS 288 

566 ROYAL COMPUTER 72MW-5 

567 ROYAL COMPUTER 72MW-5 

625 ROYAL COMPUTER 72SO-13 

626 ROYAL COMPUTER 72SO-13 

192 ROYKORE 82 

193 SENTRY SOFTWARE CORP.212 

194 SENTRY SOFTWARE CORP 212 
441 SIEMENS NIXDORF 72IS-40.41 

195 SILICON SHACK. 329 

196 SNW COMP. & ELECT 94 

* SOFTLINE 72IS-53 

197 SOFTWARE SECURITY.INC 227 
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HEWLETT-PACKARD NETWK PROD 181 

119 J ETFORM CORP (N A.). 

... 243 

131 

LOTUS DEVELOPMENT CORP 

1 . Cll p 1 

149 

NEWPORT SYSTEMS ... 

179 

187 

RAIMA ....... 

63 

192 

ROYKORE. 

.. 62 

211 

STRATEGIC MAPPING 

43 

296 

ZYLAB.... 

. 269 

299 

ZYLAB. 

299 

945 

IBM/M SOOS APPLICATIONS— 


Sclent if ic/Tech ni cal 

23 

AMS. 

314 

* 

BINARY TECHNOLOGY. 

. .310 

* 

COMPUTER SOLUTIONS 72IS-54C-D 

70 

DATA I/O.. 

310 

424 

GLOCKENSPIEL. 

72IS-29 

113 

INTEL CORP. 

. .157 

114 

INTEL CORP . . . 

157 

430 

IXI LTD ... 

7213-29 

214 

LANDMARK . 

.210 

127 

LOGICAL DEVICES. ...... 

316 

128 LOGICAL DEVICES. 

... 318 

133 

MATH SOFT;! NC. 

258 

* 

MICROWAY. 

120 

434 

MKS ... .. 

72IS-23 

146 

NATIONAL INSTRUMENTS .. 

.15 

156 

NU-MEGA TECHNOLOGIES . 

166 

173 

POPKIN SOFTWARE 

, 191 

203 

SPECTRUM S/W. 

... 278 

206 

STATSOFT.. 

95 

* 

TRANS ERAJMC.72JS-64A-B 

255 

VLEEHMUIS. 

229 

* 

WA7COM PRODUCTS . 

63 

259 

WINTEK CORP. 

- - 318 

946 

IBM/MSDOS APPLICATIONS— 


Miscellaneous 


192 ROYKORE..62 

211 STRATEGIC MAPPING.43 


Inquiry No. Pegs No. 


947 IBM/MSDOS APPUCATIONS- 
Word Processing 


253 

VISION SYSTEMS. 

209 

254 

VISION SYSTEMS . 

. 206 

289 ZYLAB 

289 

269 

ZYLAB , 

. 289 

946 

IBM/M SOOS — CAD 

96 

GENERIC SOFTWARE. 

261 

949 

IBM/MSDOS — COMMUNICATIONS 

57® 

DATACARD CORP. 

72NE-15 

579 

DATACARD CORP. 

72NE-15 

79 

DIVERSIFIED COMPUTER SYS.. 321 

94 

GALACTICOMM. 

. -310 

120 

KEA SYSTEMS LTD. 

.81 

665 

IBM/MSDOS - DATABASE 

93 

FOX SOFTWARE 

78,79 

950 

IBM/MSDOS — GRAPHICS 

SO COREL SYSTEMS CORP 

. 49 

61 

COREL SYSTEMS CORP. 

49 

62 

COREL SYSTEMS CORP 

233 

63 COREL SYSTEMS CORP 

. 233 

63 

ELEX INTERNATIONAL 

244 

163 

PATTON 8 PATTON 

329 

234 

TRUEVISION. 

... 247 

235 

TRUEVISION. 

. 247 

951 

IBM/MSDOS 

1 — LAN 

26 

ARTISOFT... ...... 

92 

952 

IBM/MSDOS — LANGUAGES 

76 

DIGITALK. 

36 

95 

FAIRCOM, CORP. 

263 

66 

FAIRCOM, CORP. 

. 283 

124 

LAHEY... 

.94 

601 

METAWARE 

72PC-15 

* 

MICROSOFT.. 

19 

* 

MICROSOFT.,,,.. 

.111 

■ 

MICROSOFT 

196,197 

• 

MICROSOFT. 

196,199 

* 

MICROSOFT. 

200,201 

141 

MIX SOFTWARE , .. 

263 

144 

NANTUCKET. 

289 

439 

PROLOG DEV/IDEA MECH . 

72IS-55 

446 

PROLOG DEV/IDEA MECH 

72IS-55 

182 

PSEUDOCQRP. 

... 329 

207 

STONY BROOK SOFTWARE 

. 255 

209 

STONY BROOK SOFTWARE . 

255 

270 

WHITEWATER GROUP . 

. . 274 

966 

IBM/MSDOS - SPREADSHEETS 

32 

BALER SOFTWARE. 

266 

953 

IBM/MSDOS-UTILITIES 

401 

3EST-USA.. 

72IS-69 

34 

BLACK & WHITE INT'L. 

.267 

52 

CENTRAL POINT SOFTWARE 

90,91 

53 

CENTRAL POINT SOFTWARE 

102 

406 

CLARION SOFTWARE. 

72IS-39 

409 

CLARION SOFTWARE 

72IS-39 

90 

F1RSTMARK TECHNOLOGIES 

275 

®1 

FtRSTMARK TECHNOLOGIES 

275 

98 

GREEN VIEW DATA 

.40 

169 

PHAR LAP SOFTWARE , 

. . .77 

172 

FKWAREJNC. 

... 194 

186 

QUARTERDECK OFFICE SYS 192,193 

441 

SIEMENS N1XDORF . 72IS-40.4T 

215 

SYMANTEC . 

. 64,65 

227 

TREND MICRO DEVICES. 

224 

228 

TREND MICRO DEVICES . 

... 224 

447 

VERTISOFT SYSTEMS,INC ., 

72IS-6D 


Inquiry No. Pngs No. 


449 VERTISOFT SYSTEMS,INC 72I&^B0 

253 VISION SYSTEMS 206 

254 VISION SYSTEMS.209 


954 OTHER APPLICATIONS- 

Scientif ic/Technlca I 


255 

VLEEHMUIS 

. m 

955 

OTHER APPLICATIONS- 


Miscellaneoua 

578 

DATACAR D CORP 

72NE-15 

579 

DATACARD CORP. 

72NE-15 

956 

OTHER APPLICATIONS— 


Word Processing 

268 

ZYLAB. 

269 

299 

ZYLAB . 

299 

957 

OTHER - CROSS DEVELOPMENT 

95 

GCGM.INC. 

. 321 

239 

UNIVERSAL CROSS ASSMB LRS 314 

956 

OTHER - 

LANGUAGES 

85 

FAIRCOM, CORP 

283 

86 

FAIRCOM. CORP 

. 283 

279 

WHITEWATER GROUP 

. 274 

959 

OTHER 

- UTILITIES 

99 

GREENVIEW DATA. .. 

. 40 

2B5 

ZORTECHJNC 

41 

960 EDUCATIONAL/ 


INSTRUCTIONAL 

9 

ABACUS 

...... 139 

19 

ABACUS 

139 

25 

ANNABOOKS 

275 

33 

BEST POWER TECH INC 296 

ft 

BYTE BACK ISSUES 

306 

* 

BYTE BACK ISSUES 

72IS-S4 

40 

BYTE BITS . 

. 314 

406 

BYTE BITS. 

72I&-60 

* 

BYTE BOOK CLUB . 

264A-B 

* 

BYTE SUB MESSAGE 

306 

* 

BYTE SUB SERVICE .. 

266 

* 

BYTEWEEK/NEWSLETTER 316 

290 

DIGITALK . ...... 

, 286 


NRI/MCGRAW-HILL 

20OA-B 

445 

UNIPALM LTD . 

. 7215*5 

287 

ZQRTECRINC. 

318 

961 MAIL ORDER/ 


1 

RETAIL 


16 AMERICAN ADVANTECH. 321 

17 AMERICAN COMPUTER TECH .. 320 

1® AMERICAN COMPUTER TECH 320 
24 AMT INT’L . .... 309 

449 AT1CO. 7213-62,63 

27 AUTOMATED COMP TECH 106,107 
2® AUTOMATED COMP TECH 106,107 
30 BUREAU OF ELECTRONIC PUBL .74 
39 BUREAU OF ELECTRONIC PUBL 74 
* BUYER'S MART SECTION 299-305 


42 B&B ELECTRONICS. 299 

46 CAD SOFTWARE . 290 

413 COMPUCLASSICS .72IS-14 

414 COMPUSAVE .72IS-49 

415 COMPUTER QUICK.72IS-54 

55 COMPUTERLANE ,315 


553 DERBYTECH COMPUTERS 72MW-16 

554 DER BYTECH COMPUTERS 72MW-16 

614 DERBYTECH COMPUTERS, 72SO-16 

615 DERBYTECH COMPUTERS 72SO-16 
79 DIVERSIFIED COMPUTER SYS. 321 


Inquiry No. Pag* * No. 


82 

ELEK-TEK (N.A) . 

318 

* 

ELJONEX . 

72IS-11 

SB 

FIRSTSOURCE INT'L. 

.... 317 

89 

FI RST SOURCE INT'L 

317 

555 

FUJIKAMA USA, INC ... 

72MW-9 

556 

FUJIKAMA USA,INC 

72MW-9 

425 

GREY MATTER. 

721S-18 

99 

GUI CLEARINGHOUSE. 

T74 

617 

Hi-COMPUTERCO 

72SO-14 

618 

Hl-COMPUTERCO 

72S<M4 

106 

1C EXPRESS. 

... 321 

6 

JDRMICRODEVICES ... 

335 

7 

JDR MICRODEVICES 

335 

118 

JEMJNl ELECTRONICS 

312 

* 

MARK WILLIAMS. 

75 

139 

M1CROPROCESSORS U NLTD. 319 

560 

MYODA.INC . 

72MW-15 

561 

MYODAJNC 

72MW-15 

146 

NEVADA COMPUTER. 

... 308 

151 

NORTHGATE 

161 

152 

NORTHGATE . 

169-171 

* 

NORTHGATE . 

216,21? 

153 

NORTHGATE. 

250,251 

154 

NORTHGATE . 

. 256.257 

562 

OFM COMPUTER SYSTEMS 72MW-14 

563 

OFM COMPUTER SYSTEMS 72MW-14 

159 

PACIFIC COMPUTER. 

, 270 

177 

PROG RAM MER'S PARADISE 59,61 

* 

PROGRAMMER'S SHOP 

116,117 

ft 

PROG RAMMER S SHOP 

. 118,119 

ft 

REASONABLE SOLUTIONS. 72IS-64A-B 

196 

SNW COMP. 8 ELECT 

.94 

■ 

SOFTLINE . 

72IS-53 

527 

STERLING TECH.JNC . 

72SCM3 

628 

STERLING TECH..INC. 

72SO-® 

442 

SURAH.JNC. 

. 7215-50 

317 

TECHNOLOGY POWER ENT 

.... 3 07 

237 

UNICORN ELECTRONICS . 

3Q9 

249 

UNIVERSAL MEMORY. 

... 319 

446 

USASOFTWAHE 

72IS-27 


962 MISCELLANEOUS 


6 

3M . ... 

.71 

12 

AK SYSTEMS. 

. .312 

13 

ALPHA PRODUCTS 

298 

115 

INTEL CORP. 

298 

595 

INTEROP,INC . 

72NE-9 

596 

INTEROP,INC ... ........ 

72 PC-7 

" 

MCGRAW-HILL HEALTH LETTER 293 

145 

NATIONAL INSTRUMENTS . . 

298 

• 

OBJECT/SIGS PUB 72IS-64C-D 

110 

PROTECT COMPUTER PROD 

298 

181 

PROTECT COMPUTER PROD 

298 

192 

ROYKORE. 

82 

199 

SOLUS SYSTEMSJNC. 

.. .312 

200 

SPECIALIZED PRODUCTS 

298 

607 

UNIQUE RESEARCH .... 

72PC-6 

557 

UNIX OPEN SOLUTIONS '91 

72MW-7 

584 

UNIX OPEN SOLUTIONS '91 

72NE-13 

597 

UNIX OPEN SOLUTIONS ’91 

72PC-13 

619 

UNIX OPEN SOLUTIONS'91 

72SO-7 

• 

UN IX WORLD. 

312A-B 

* 

UN IXWORLD . 

. . 313 

256 

VOGON ENTERPRISES LTD . 

314 


963 ON-LINE SERVICES 


450 

81X. 

333,331 

41 

0YTEPU8UDEMOLINK. 

... 27® 

426 

IDIOM A/FCOM. 

72IS-60 


MCGRAW-HILL PUBL ONLINE 

100 


964 OPERATING 

SYSTEMS 


412 COMPEX INT'UNC . 72IS-58 

417 DIGITAL RES (U.K.) LTD_7213-21 

• MARK WILLIAMS.75 

437 M-TRADE |U,K.) LTD. 72IS-2S 


AUGUST 1991 - BYTE 327 






































































































































































































REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 


Remove this page or copy 
this page clearly and 
fax it to the number above. 

to you. 



Circle the numbers on 
Inquiry Card below which 
match the inquiry numbers 
assigned to items of interest 


9 


Check off the answers to 
questions 'A" through "E” 



Prim your name, address, 
and fax number clearly on 
the form. 



Fill out this coupon carefully, PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


State/Province Zip 


Country 

f ) _ ( ) 

Phone Number Fax Number 


A* What is your primary job 
function/principal area of responsibility? 
(Check one.) 

( □ MIS/DP 

2 □ Program mer/Systcms Analyst 

3 O Administralion/Management 

4 O Sales/Marketing 

5 □ Enginecr/Sdenttsi 

sO Other 

B. What is your level of management 
responsibility? 

7 □ Senior-level 
a □ Middle-level 
^ □ Professional 

C. Are you a reseller (VAR, VAD, Dealer, 
Consultant}? 

io □ Yes ii □ No 


D. What operating systems are you currently 
using? (Check all that apply.) 

12 □ PC/MS-DOS 
il O DOS + Windows 

14 □ OS/2 

15 □ UNIX 

1 6 O MacOS 

it □ VAX/VMS 

L. For how many people do you influence the 

purchase of hardware or soil ware? 

is O 1-25 

19 □ 26-50 

30 □ 51-99 

2 i LI 100 or more 


AUGUST 1991 


Inquiry Numbers 1-495 Inquiry Numbers 495-990 Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

496 

497 

433 

490 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 998 999 1000 1001 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 100B1009 1010 1011 1012 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

539 

1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 

45 

46 

47 

46 

49 

50 

51 

52 

53 

54 

65 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

1035 1036 1037 1030 1039 1040 1041 1042 1 040 1044 1045 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

1046 1047 1048 1049 1050 1051 1052 1053 1 054 1055 1056 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 

78 

79 

80 

81 

82 

83 

04 

85 

86 

87 

88 

573 

574 

575 

576 

577 

578 

579 

580 

581 

582 

503 

1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 

B9 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

584 

505 

586 

607 

500 

589 

590 

591 

592 

593 

594 

1079 1 080 1081 1082 1 083 1 084 1 085 1 086 1 087 1OB0 1089 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

595 

596 

597 

S9B 

599 

600 

601 

602 

603 

604 

605 

1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

606 

607 

60S 

609 

610 

611 

612 

613 

614 

615 

616 1 

1101 110211031104 110511061107 1108110911101111 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

630 | 

1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

639 

640 

641 

642 

643 

644 

645 

646 

647 

648 

649 

1134 1135 1136 1137 1138 1139 1140 1141 1142 1143 1144 

155 

156 

157 

156 

159 

160 

161 

162 

163 

164 

165 

650 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

1145 1146 11471146 1149 1150 1151 1152 1153 1154 1155 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

1156 1157 1150 1159 1160 1161 11621163 1164 1185 1166 

177 

178 

179 

180 

1ST 

182 

183 

184 

185 

186 

187 

672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

1167 1168 1169 1170 1171 1172 1173 1174 1175 1176 TIT? 

188 

169 

190 

191 

192 

193 

194 

195 

196 

197 

198 

603 

064 

665 

686 

607 

680 

689 

690 

691 

692 

693 

1178 1179 1180 1181 1182 1183 1184 1185 1186 1167 1100 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

70S 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

1200 1201 1202 1203 1204 1205 1206 1207 1208 1 209 1 210 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

716 

717 

718 

710 

720 

721 

722 

723 

724 

725 

726 

1211 1212 1213 1214 12151216 1217 1218 1219 1220 1221 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

727 

728 

729 

730 

701 

732 

733 

734 

735 

736 

737 

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

1233 1234 1235 1236 1237 1230 1239 1240 1241 1242 1243 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

749 

750 

751 

752 

753 

754 

755 

756 

757 

768 

759 

1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

1255 1256 1257 1256 1259 1260 1261 1262 1263 1264 1265 

276 

277 

278 

279 

230 

281 

282 

263 

284 

285 

286 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 

267 

286 

289 

290 

291 

292 

293 

294 

295 

296 

297 

702 

783 

784 

70S 

706 

707 

780 

789 

790 

791 

792 

1277 1278 1279 1200 1281 12821283 1284 1265 1200 1207 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

306 

793 

794 

795 

796 

797 

790 

799 

600 

601 

802 

003 

1200 1289 1290 1291 1292 1293 1294 1295 1290 12971290 

309 

310 

311 

312 

313 

314 

315 

316 

317 

316 

319 

804 

805 

006 

807 

000 

809 

610 

011 

812 

813 

014 

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 

320 

321 

322 

323 

324 

325 

326 

327 

326 

329 

330 

815 

816 

817 

816 

819 

020 

B21 

622 

623 

824 

825 

13101311 1312 1313 1314 1315 1316 1317 1318 1319 1320 

331 

332 

333 

334 

335 

336 

337 

336 

339 

340 

341 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

1321 1322 1323 1324 1325 1326 1327 1320 1329 1330 1331 

342 

343 

344 

345 

346 

347 

346 

349 

350 

351 

352 

837 

838 

839 

040 

841 

042 

043 

044 

045 

046 

847 

1332 1333 1334 1335 1336 1337 1338 1 339 1340 1341 1342 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

846 

849 

850 

051 

852 

053 

054 

B55 

856 

057 

658 

1343 1344 1345 1346 1347 1340 1349 1350 1 351 1352 1353 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

859 

860 

361 

862 

863 

864 

865 

B66 

B67 

868 

B69 

1354 1355 1356 1357 1050 1359 1360 1361 1362 1363 1364 

375 

376 

377 

376 

379 

380 

381 

382 

383 

304 

305 

870 

871 

872 

073 

874 

075 

876 

877 

878 

079 

880 

1365 1366 1367 1360 1369 1370 1371 1372 1373 1374 1375 

336 

3B7 

386 

389 

390 

391 

392 

393 

394 

395 

396 

881 

832 

383 

884 

885 

086 

BB7 

BB8 

BB9 

690 

891 

1376 1377 137B 1379 1300 1301 1382 1383 1304 1305 1386 

397 

390 

399 

400 

401 

402 

403 

404 

405 

406 

407 

892 

893 

894 

895 

896 

897 

398 

099 

900 

901 

902 

1387 1388 1359 1390 1391 1392 1393 1394 1395 1096 1397 

406 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

903 

904 

905 

906 

907 

900 

909 

910 

911 

912 

913 

1398 1399 1400 1401 1402 1403 1404 1405 1400 1407 1408 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

1409 1410 1411 1412 1413 1414 1415 1416 1417 1410 1419 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

1420 1421 1422 1423 1424 1405 1426 1427 1420 1429 1430 

441 

442 

443 

444 

445 

446 

447 

446 

449 

450 

451 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

1431 1432 1433 1434 1435 1436 1437 143B 1439 1440 1441 

452 

453 

454 

455 

456 

457 

458 

459 

460 

401 

462 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 
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New SUPERPRO™ 
UNIVERSAL PROGRAMMER 



I programs - PAL, EPLD, GAL, PEEL, FPL 
(up Jo S3 pin PLCC) 

* E(E) PROM, Flash EPROM up to 4 Mbits (40 pins) 
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An Out-of-Towner's Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There’s always something interesting 
happening here. No matter what you’re 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops... 
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BEAM YOURSELF 
TO A PLACE 

WHERE COMPUTER SAVVY 
ABOUNDS. 



■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the fiat-fee, 
on-line information service, 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM. 
Mac . Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter.* 

Subscribe via your computer,,. 
Set your program for full duplex, 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800 
225-4129, In MA: call 617-861-9767, 
International: call NUI310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at S20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour/ * 

* Based on a $156 annual fee, billed quarterly. 
Telecommunications charges are extra. 
You may cancel at any time without future 
charges. 

^Available only in contiguous 48 states. 
Tymnet rates subject to change. 

800-227-2983 * In NH 603-924-7681 

BIX 








SOME ASSEMBLY REQUIRED continuedfrom page 264 


Listing 2; The C stack is used to hold pointers to the setjrap structure. 

read_file(char ^filename) 

{ 

FILE *f; 

t 

jmpj3uf_rec Jbrj /# 1 

push_J br(StJbr) j /* 1 #/ 

If (setjmp(jbr.jb) =* 0) /* 1 */ 

{ 

f = file_open(filename, T, r ,r ); 
readUstuff(f); 
file_elose{f) ; 

pop_Jbr(); /* 2 */ 

} else { /* 2 *f 

fprintf(stderr, 

"Error while reading file %s\n", 
filename); 
exit(l); 

} I* 3*1 

) 1*3*1 

} 


Listing 3: Header file for exception -handling system, 

/* A general-purpose exception-handling system for C 
by Jonathan Amsterdam, 1991 */ 

^include <setjmp.h> 
typedef char *exception; 
typedef struct jbr { 
jmp^buf Jb; 
struct jbr *next; 
struct jbr #self; 

} jmp_buf_rec; 

#define WITH_HAKDLING {jmp3uf_rec_Jbr; \ 
push_jbrC&_jbr); \ 

if (setjmp(_jbrjb) == 0) {theException=NULL; 
#define OM_EXCEFTION pop„jbr()j} else { 

Idefine END_HANDLING }} 

#de fine 17NW IND_PRQTECT U ITH_HANDLING 
#de fine GNLUNWIND pop^J br();}) 

^define ENDJJNWIND if (theException I- NULL) reralse(); 

extern exception theException; 

void raise(exception); 
void re raise(void); 


This differs from using the WITH_HAN- 
DLING macros, in that the code after 
0N_UNVIND is executed in normal and ex¬ 
ceptional cases* As you can see from the 
macro definitions, if s not difficult to get 
this behavior. 

Second, as another, more interesting 
example of matching macros, consider 
WI TH_0PENLFI LE: 

read_file{char *filename) 

{ 

WITH_QPEN_FILE(f> filename, 
,T r") 

proeess(f); 


ON_FIL£LEXCEPTIQN(f) 
if (theException == 
FileOpenError) 
fprintf(stderr, 

"could not open file #s\n% 
fname); 
else 

END_0FEN_FILE; 

} 

It opens, it closes, it even lets you handle 
exceptions if you want to* The implemen¬ 
tation is built on WITH_HANDLING and is, 
again, quite simple: 


#define WITH_0PEN_FILE(fp,\ 
fname,mode) \ 

{ \ 

FILE *fp; \ 

WITH ^HANDLING \ 
if ((fp=fopen(fname,\ 
mode)) == HULL) \ 
raise(FileOpenError); 

^define ON_FILE_EXCEPTIOW(fp) \ 
if (fclose(fp)==E0F) \ 
raise(FileCloseError); \ 
OFLEXCEPTIGN 

^define END_0PEM_FILE \ 

END_HANDL ING } 

The Bad News 

This article has three points* I discussed 
the first two: Exception handling is a 
good thing, and you can capture most, 
but not quite all, of it in C. Now it v s time 
to address the third point. 

There are two significant places where 
this C mechanism for exception handling 
falls short of Ada’s method. The first is 
that Ada's exceptions search the stack for 
the first matching handler, not just the 
first handler. In Ada, if an exception El 
is raised and the handler 

exception 

when E2 = > 

end; 

is encountered, it will not be executed, 
and the search up the stack will continue* 
In the C version, there is no way for 
raise to tell which exceptions are han¬ 
dled by a handler, so it simply goes to the 
first exception* Therefore, it's important 
for handlers to have else reraiseQ if 
you don't want them to handle all excep¬ 
tions. 

The second deficiency of the mecha¬ 
nism is more serious* Consider this code, 
which allocates a pointer to an integer by 
using a memory allocation routine that 
raises an exception when memory is ex¬ 
hausted: 

/* this code is dangerously 
wrong! */ 

int #alloc_int() 

{ 

WITH_HANDLING 

return 

allocate(sizeof(int)); 
(^EXCEPTION { 

if (theException == 
OutOfMemory) 

{ 

fprintf(stderr, 

"Out of memory!\n 1T ); 
exit(l); 
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Listing 4: Code file for exception-handling system. 

/* A general-purpose exception-handling system for C 
by Jonathan Amsterdam! 1991 */ 

#include <stdio.h> 

§ include 11 exhandle.h 1f 

exception theException - NULL; 

Jmp_buf_rec *curarec = MULL; 

push_jbr(jbr) 
jmp_buf_rec *jbr; 

{ 

jbr->next = cur_rec; 
jbr->eelf = jbr; 
euiurec = Jbrj 

} 

pop-Jbr() 

c 

if (cur_rec — NULL) { 

fprintf(stderr! "Attempt to pop empty exception staok\n F, )| 
exit(l); 

} else 

cur_rec - our_rec->next; 

} 

void raise(ex) 
exception ex; 

{ 

jmp_buf_rec *Jbr; 
if (curarec == NULL) { 

fprintf (stderr, 1T Unhandled exception: Ss\n n # ex); 
exit(2); 

} else { 

theException - ex; 

jbr = cur_rec; 

if (Jbr*->self ! = jbr) { 

fprintf(stderr! "Corrupted exception stack\n"); 
exit{2); 

} 

pop_jbr(); 
longjmpfjbri 1); 

} 

i 

void reraise() 

{ 

raise(the Exc ep tion ); 

} 


} else 

reraiseQ; 

} END_HANDLING; 


The problem would become apparent if 
you expanded the macros. If allocate 
returns normally, the pop^jbr contained 
in ON_EXCEPTIGN is not executed, so the 
top jmp_buf on the stack is invalid. Be¬ 
cause pop_jbr has to be executed, you 
must never leave a WITH_HANDLING form 
except by failing through. The return, 
break, continue, and goto statements 
are dangerous inside a WITH_HANDLIKG 
form. You must write alloc_int thus: 

int *alloc_int{) 

{ 

int *ip; 

WITH_HAWDLING 
ip = allocate 

(sizeof(int)); 

0N_EXCEPTI0N { 

if (theException == 
OutOfMemory) 

{ 

fprintf(stderr } 

"Out of memory I \n TI ); 
exit(l); 

} else 

reraise(); 

} EWD_HANDLING; 

return ip; 

} 

I don't know of a fully portable way 
around this weakness in the exception¬ 
handling scheme presented here. As a 
partial solution, I've made each jmp_ 
buf_ree point to itself (through its self 
field). The raise statement checks this 
pointer before doing a longjmp. If the 
jmp_buf_rec has been corrupted, it's 
unlikely that it will still point to itself, 
but this is far from foolproof. You could 
also check the stack depth of a jmp_buf_ 
rec, but this check requires nonportable 
knowledge about the stack organization. 
In any case, other function calls may 
have reextended the stack past the point 
of the invalid j mp_buf. Because the Ada 
exception mechanism is built into the 
compiler, it's not subject to this problem. 

Extensions 

Despite its problems, the except ion-han¬ 
dling facility presented here is useful. 
But there's room for improvement: 

1. Unix implementations of C allow 
you to trap certain errors, called signals. 
These errors typically include division 
by zero and floating-point overflow, as 


well as user interrupts (Control-Cs). To 
trap a signal, you first call signal with 
the signal name and a function: 

s!gnal(SIGINT, handle_interrupt); 

Here, handle^interrupt will be called 
whenever you type Control-C. Incorpo¬ 
rate signals into the exception system. 

2. You can't pass back any information 
when you raise an exception—raise ac¬ 
cepts only an exception (ire., a string). 
You're forced to use global variables. 
Extend the exception facility to allow ex¬ 
ceptions with arguments. (C's varargs 
mechanism may be useful here.) If you 


succeed, youTl have improved on Ada™ 
its exceptions cannot have arguments, 

3, The exception semantics follows 
that of Ada in not allowing execution to 
be resumed at the point of error. Other 
languages (e.g.. Mesa and Common 
Lisp) allow exception handlers to return 
to the point of the raise. Write an excep¬ 
tion system with this type of semantics. It 
will look quite different from the one 
I've described. ■ 


Jonathan Amsterdam is a graduate stu¬ 
dent in computer science at MIT and lives 
in Cambridge, Massachusetts. He can be 
reached on BIX c/o "editors. " 
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HUGH KENNER 


Bicycles for the Mind 

A collection of corporate case studies examines the question, “Why can’t Johnny compute?” 


S teve Jobs (yes, the SJ you're thinking of) “read a Scien¬ 
tific American article back in the 7(Ts [about] various ani¬ 
mal species and how they use energy. In a list of about 67 
animals, ranging from cheetahs to tortoises, humans 
came somewhere in the middle. Not too impressive. But 
then they put the human on a bicycle and humans moved 
to the top of the list, Steve told me he thinks of the computer as a 
bicycle for the mind.” 

That's Mark Edmiston, former chairman and CEO of The 
Cable Guide, recounting a talk with Jobs. The Cable Guide is 
the nation's sixth largest magazine, thanks to its ability to exist 
in 500 separate monthly versions, including the one I get in 
Athens, Georgia. (“Other magazines do regional editions, 
where they have the basic magazine and then insert pages. We 
actually lay out the magazine from front to back in 500 differ¬ 
ent ways,”) Only computerization makes that possible. More¬ 
over, it's only the CEO's hands-on use of computers that lets 
him hold the enterprise together. 

The CEO, hands-on? Mr. Big himself? Aren't computers 
just clack-clacks for the steno pool, file systems for the ac¬ 
counting cubicles? Not according to Mary E. Boone, whose 
book Leadership and the Computer (Prima Publishing, 1991, 
$24.95, ISBN 1-559584)80-1) offers 16 case studies of CEO 
hands-on expertise. Most executives, she concedes, don't use 
them, mainly because they don't know what they're missing. 
But her sample of the ones who do is persuasive. 

Here's a worldwide law firm (1200 attorneys in 11 offices 
across the U.S., plus offices in Tokyo, Geneva, Hong Kong, 
London, Paris, Riyadh, Brussels, Taipei, and Frankfurt), 
which is based in, of all places, Cleveland. “Clients must be 
convinced that they are receiving top-notch, cost-effective ser¬ 
vice, even though many of their attorneys are far removed from 
the client's location. And the right resources must be accessible 
to every remote office. ” That's done by “electronic document 
exchange, computerized research, computerized dockets, and 
desktop publishing.” Also, “Because all the offices are linked, 
the network allows us to just ignore geography." 

Yes, yes. But in addition, the firm eschews committee man¬ 
agement. It keeps one man at the top, a managing partner , who 
can make decisions fast. There have been only five such man¬ 
agers since the firm was founded in 1913, The present one, 
Richard Pogue, uses his computer to keep those 1200 attorneys 
productive and happy. 

E-mail, for instance. “We have a rule in our firm that the 
managing partner is accessible to any partner or lawyer” (even, 
in practice, to any secretary). Phone? The person you want is 
never in. Paper? It goes to the do-it-later heap. No, E-mail, 
Another thing about keyboard-and-screen: It frees up psy¬ 
ches. At the University of Texas-Austin, I once visited a poetry 
seminar run by John Slatin. Some 30 students sat around a large 


room, each at a terminal, exchanging comments on the day's 
assignment and on one another's comments. Any teacher 
knows how efforts to cause oral “discussion” will activate—at 
most—four articulate people, the rest sitting dumb. But key¬ 
board participation that morning was close to 100 percent. It 
was eerie; all of them in the same room, looking not at one 
another but at monitors, and typing things they wouldn't ven¬ 
ture to utter. (Later, everyone received a printout of the hour's 
interactions.) In that light, think of CEO Pogue getting input 
from secretaries: “They wouldn't ever call me up. But they fed 
comfortable sending me a message. ” 

Skip to Boone's eighteenth chapter, “The Barriers Holding 
Executives Back.” Isn't “executive computing” an oxymoron 
like “airline cuisine”? For instance, “I can't type.” That tends 
to mean, “Typists are paid to type. I'm not.” One answer is, 
“Hunt and peck!” Another is, “Learn!” 

Another objection: “It’s too hard to learn,” which under¬ 
rates the learning ability of anyone smart enough to have be¬ 
come a CEO in the first place. Here Boone observes that too 
many systems underrate users and cumber them with help 
screens. A simplistic interface can reinforce the prejudice that 
computers are merely tools for toilers. “It's easy to blow up 
balloons, but executives don't sit around in offices doing that. 
Executives don't do things because they are easy; they do 
things because they produce results.” And, “If executives view 
the computer as a convenience, they perceive the payoff as rela¬ 
tively low,” 

Those are wise words. And—quoting Debbi Fields, president 
of 600 successful cookie stores—software should be “user- 
easy, not user-friendly,” analogous to something the user al¬ 
ready knows. Hence, “No graphic interface, no icons, no mice, 
no things that people don't use. We prefer form-based sys¬ 
tems.” (So take that, Mac!) 

Meanwhile, here's the president of Aetna Life (44,000 em¬ 
ployees): “I used to think managers who wrote their own stuff 
on-line were wasting their time. They're not. It actually takes 
less time than sitting there staring at your secretary, or dictat¬ 
ing to your machine. Very few people, and I am not one of 
them, can dictate on complicated issues with any precision. The 
stuff comes out like James Joyce.” So President Compton 
punches his own keyboard, and Aetna thrives. Who knows, he 
may eventually conserve enough time to read James Joyce. ■ 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia . He writes for publications ranging 
from the New York Times to Art & Antiques, His recent books 
include Mazes and Historical Fictions. He can be contacted on 
BIX as "hkenner. ” 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane t Peterborough, NH 03458. 
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BUY WITH CONFIDENCE FROM JOB! 

* 30-DA Y MONEY BACH GUARANTEE 

* 1 YEAR WARRANTY 

- TOLL-FREE TECH SUPPORT - 


MOTHERBOARDS 


NEW 

LOWER 

PRICES 


16MHz MINI 386SX S 349 95 

* NORTON SI 15,3 • LANDMARK AT SPEED 20.8 

* EXPANDABLE TO BMS ON-BOARD * AMt BIOS * CHOOSE 0 
OR 1 WAIT STATE FOR USE WITH SLOWER RAM . FIVE T&- 
BlT AND THREE 0-fiJt SLOTS - CHIPS 4 TECHNOLOGY 
■NEAT J CHIPSET * SOCKET FOR 803S7-SX CO-PROCESSOR 

* ELS' X 13' SIZE FITS MNI-2B6 & FUU-SIZE 2B6 CASES 

MCT-366SX ....*.-.S34&95 

MCT-386SX-20 20MHZMINI 386-SX.,. $399-95 

MCT-M3H6-2S 25MHZ MIN I 3SB. $699,00 

MCT-386 MBC-33 FULL-SIZE 33MHZ CACHE 366 S949.G0 

MCT-386MBC-25 2SMHZ VERSION ..„ $899.00 

MCT-48GM B 33 33 MHZ CACHE abb ..$1895,00 

MCT-486MB25 25MHZ CACHE 486 _..._ $1495,00 

MCT-M28G-2QN 20MHZ SSS W/NEAT .$389,95 

M CT-M286-16M 16MHZ Z96 W/HEAT.$289,95 

M CT-M286-1G 16MHZ 296....SI 99,95 

JUCT-M286-12 12 MHZ 286 .... __$179.95 

WiL JL^yin 101-KEY 

$ 49 9s 

101 KEY WITH 12 FUNCTION KEYS ■ 236/396/48(5 COMPATIBLE 

BTC-5339 ...„.„......,549.95 

FC-3001 101 -KEY, 12 F-KEYS A GALCU LATCH $69.95 

t BTC^5060 B4-KEY WITH 10 FUNCTION KEYS.£59.95 1 


DYNAMIC RAM 


PART U 

SIZE 

SPEED 

PINS 

PRICE 

TM54104-12 

B5530X4 

120ns 

10 

3.49 

41256-100 

262144x1 

IDOfia 

ts 

1-99 

41256-80 

2B2144X1 

00es 

16 

2.10 

414256-100 

262144x4 

IMlns 

20 

0.95 

414266 80 

262144x4 

BtJns 

20 

7.9S 

1MB-100 

1048576x1 

TOOns 

18 

B.95 

1MB-SQ 

1040570X1 

B&ns 

IS 

7.05 

1MB-60 

1046576x1 

60ns 

16 

9.05 

SIMMS 

PART * 


SPEED 

FOp 

pmcp 

4125&A90-8O 

2&6K X 9 

80ns 

SiMM/PC 

21,95 

421000ABB-10 

IMBxS 

laqna 

SIMM.'MAC 

64.05 

421D0DA0B-1D 

1 MB x 9 

HMns 

SIMM/PC 

64.95 

421000A9B-3Q 

1 MB x 9 

0Ong 

SIMM/PC 

69.95 

42tD00A5G-60 

TMBmP 

60ns 

SIMM/PC 

89-95 


MATH CO-PROCESSORS "‘*L 

mNVAl, SOFTWARE WIDE A S YEAH WARRANTY PRICES 





PART 9 SPEED PRICE 

PART# SPEED PRtCE 

| INTEL | 

8087 5 MHi 89,95 

8087-2 0 MHje 129.95 

B087-1 10 MHz 169.95 

00287-XL f 2 MHz 94.95 
00367-10 10 MHz 199.95 

80307-20 20 MHz 209.05 

80307-25 25 MHz 219,95 

80307-33 33 MHz 229.95 

803B7-SX 18 MHz 129,95 

8Q3B7-5X20 30 MHz 149.95 



CYRIX | 

03007-10 16 MHz 299.05 
B3O07-2O 20 MHz 319,95 
63087-25 25 MHz 419-95 
03067-03 33 MHz 549,00 

83D87-40 40 MHz 649.00 

83S87-16(SX) 16 MHz 269,95 
03SS7-2O(SX} 20 MHz 329.95 
83S87-2S(SX) 25 MHz 399.90 



►j 

2CB7-9 3 MHz 79.96 

2C87-10 lOMHZ 99.95 

2C87-12 12 MHz 99,95 

2CB7-20 20 MHz 139.95 


MAXIMIZE CO-PROCESSOR SPEED 

OUR '2ND STAGE' 1 AL LOWS 20MHZ CO-PROCESSORS TO RUN 
AT FULL SPEED IN THE SLOWEST 286 SYSTEMS 
2ND-STAGE FOR Itvao MHZ 80267'S $49,95 

.OTHER VERSIONS FOR H. 12 OR 16 MHZ 0G287*S 


INTERFACE CARDS 
16-BIT IDE MULTI I/O \ 

$69 9S 

* 296/306/486 COMPATIBLE 

■ SUPPORTS 2 IDE HARD DRIVES 0 

2 FLOPPIES (360K720K.1 2MB & 1,44MB) 

■ TWO SERIAL, ONE PARALLEL &. ONE GAME PORT 

* SUPPORTS C0M1 THRU 4, LPT1,2. & 3 

- all FUNCTIONS CAN SE INDIVIDUALLY DISABLED 

MCT-IDEIO.. M .; iW .*......S69.S 

MCT-FDC-HD 1 44M0 FLOPPY(2X) CARD.. S49,S 

MCT-FDC-HD4 4 FLOPPY VERSION ........ SS9.S 

M CT-H DC HARD DISK CARD .... $79.S 

MCT-HLL RLL HARD DISK CARD. SS9-9 

MCT-FAFH 16-BIT 1:1 MFM F/H CARD ___.._J149.S 

IUCT-AFH-RLL 16-BIT 11 RLL F/H CARD $199 S 

MCT-ESDI 16-BIT 1:1 ESDI CARD...$149.5 

MCT-1DEFH IDE FLOPPY/HARD CARD .......529,8 

MCT-IO MULTI I/O CARD FOR 8080 SYSTEMS ..S59.fi 

MCT-AIO 266/396/466 MULTI I/O CARD . ..$49.3 

MCT-AEMS 10-SIT EMS CARD ..$129.9 

MCT-FFMS 1 6-bit EEMS Card Si49 9 

MCT-VGA 0 / 1 6-err VGA CARD ...... ,.$149.9 

MCT-VGA-1024 1024 X 768 VGA.S169 S 

MCT-VGA-1024+ 1Q24 X 769/250 COLORS S199. S 


t UPRIGHT CASE 

$ 249 95 

* FOR STANDARD, FULL SIZE AND MINI- 
MOTHERBOARDS 

*250 WATT POWER SUPPLY (110/220V) 

| - MOUNTS FOR 3 FLOPPY AND 4 HARD 
DRIVES 

♦TURBO AND RESET SWITCHES Will! E 

* SPEED DISPLAY. POWER, DISK LEDS 
•MOUNTING HARDWARE, FACEPLATES 

AND SPEAKER INCL 

I CASE-100............$249.95 

MORE CASES ... 

CASE-200 UPRIGHT HOLDS 11 DRIVES. $499,95 

CASE-120 MINI-UPRIGHT W/2Q0 WATT PS..$100.95 

CASE-70 FULL-SIZE 206 STYLE CASE ......... $89,95 

L CASE-50 MINI SIZE 286 STYLE case $59,95 


POWER SUPPLIES 

PS-135 BM0 135 WATT S59.95 
PS-150 0080 150 WATT $69.95 

PS-200X EOB0 2ODWATT S89.95 

PS-200 206/366/486 200 WATT ... 

1 PS-250 206/330/4 06 250 WATT -.$ 129,95 


[ 1024x 7G8 * 499% 

VGA PACKAGE 

■ 0003 6 206/306/4S6 COMPATIBLE CARD 
& 1024 X 708 INTERLACED MONITOR 

■ t; 1 ASPECT RATIO; 0.26 DOT PITCH 

* 256 COLORS FROM 262.000 

• a/16-BFT CARD HAS S12K VIDEO RAM 
EXPANDABLE TO TMB 

VGA-PKG-1024+ ... 

VGA-PKG 640 X 480 VGA PACKAGE 


. £499,9 
£399.9 


MORE MONITORS.. 


$ 79 9S 



2400 BAUD MODEM 

2400/1200/300 BPS INTERNAL DATA MODEM * FULL HAYES 
AT COMPATIBILITY * INCLUDES FREXOMM SOFTWARE 

MCT-241 ................$79.95 

M CT-FA XM AS ABOVE W/4800 BPS FAX SE ND. £89.95 

PCEM7296 INTEL 9600 BPS EXTERNAL £549 00 

PCCB6201 INTEL SATlSFAXTION FAXMODEM $449.95 
VIVA-24MNP 2400 BPS EXT MODEM W/MNP £149,95 


CALL FOR OUR FREE 
100 PG CATALOG! 

FOR PC S, MONITORS r DISK DRIVES, 
KEYBOARDS, MODEMS , LAPTOPS t 
CABLES, CONNECTORS, SOFTWARE. 
PROGRAMMING PRODUCTS, TEST 
E<?I//PAtfNT, ICS & MORE! 


N EC-MULTI-3 D 1 4' MULTiSVNCH MONITOR $649,00 

VGA-M O NITOR VGA MONITOR... $379 95 

MONO-VGA FAPERWHITE VGA MON ITOR $ 139.95 


11 Hi 


DISPLAY CARD $AQ95 
DIAGNOSES 
SYSTEM ERRORS 

PLUG INTO SLOT, HEAD DISPLAY AND CHECK | 

MANUAL FOH POWER-ON SELF-TEST CODE 

• 266^86M66 COMPATIBLE 

• WORKS WHEN SOFTWARE WONT EVEN BOO' 

* PLACE DISPLAYS OM-EOARD OR ON BACK PANEL 

PCODE ................$49,95 I 

,^PCODE+ WITH QA PLUS VERSEON 3.12 .. $69,95 J 

UNIVERSAL 
PROGRAMMER/TESTER ' ^ 

■ PROGRAMS EPROMS, EEFR0MS, ^ 

PALS, BI POLAR PROMS, 0748 & B7S1 ' ‘ * 

SERI ES, 1 sva & 20V8 GALS * TESTS TTL. 1: 

CMOS. DYNAMIC A STATIC RAMS 

■ LOAD DISK. SAVE DISK, EDIT, BLANKCHECX, * 

PROGRAM. AUTO. READ MASTER. VERIFY & COMPARE 

* ACCEPTS .3' TO ,6' WIDE ICS (6^40 PINS) 

MOD-MUP REQUIRES HOST ADAPTOR CARD. $499.95 

EPROM PROGRAMMING MODULES 

■ PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS & 

EEPROMS, 16KTO1024K • HEX TO OBJ CONVERTER 

■ AUTO, BLANK CHECK/PROG RAM/VERiFY 

MQD-MEP. $119,95 

MOD-MEP-4 4-EPROM UNIT-*,..,..—- $169.95 

i MOD-MAC COMMON HOST ADAPTOR CARD ... . $29,95 


BREADBOARD 
ON-A-CARO 

■ INCLUDES ADDRESS DECODING LOGIC, DATA BUFFERING. 

2 LSI CIRCUITS FOR PROGRAMMABLE DIGITAL I/O X 
COUNTER TIMING FUNCTIONS ■ ACCEPTS UP TO 24 14-PIN 
ICS • ACCEPTS 9,15* 25. OR 37-PIN D-SUB5 

PDS-601 8-BIT CARD....£79.95 

| PDS-611 16-BIT CARD WITH I/O DECODE ....$89.95 

PROTOTYPE CARDS 

| JDR'S CARDS INCLUDE FTM EPOXY LAMINATE WITH GOLD- 
PLATED EDGECARD FINGERS 1 SILK-SCREENED LEGENDS 

I JDR-PR2 S-B1T WITH I/O DECODE LAYOUT .. $69-95 

L JOB-PR10 16-BIT WITH I/O DECODE LAYOUT. $79.95 . 


$1^95 


3-BUTTON MOUSE 

- SELECTABLE ACCURACY 290 -1460 DPI 
• SWITCH SELECTABLE MICROSOFT OR MOUSE SYSTEMS 
COMP AT ABIUTY MODE 
•OPTO-MECHANICAL DESIGN 
-WINDOWS 3.0 COMPATIBLE 
i J DR-MOUSE-3 ..$14,95 


45MB s 219 


HARO DRIVES 

I 5-1/4" 

3-1/2' 

5-1/4" 

3-1/2" 

3-1/2" 

3-1/2" 

5-1/4" 

5-1/4* 

5-1/4“ 

5-1/4'F 

FLOPPY DRIVES 

FDD-1.44X 1.44 MB 3 5“ FLOPPY - BLACK S79,95 

FDD-144A 1,44MB 3.5" FLOPPY - BEIGE . $70.95 

| FD-55G FV 5 25- TEAC DOUBLE SIDED HD T .2MB S99.95 
FDD-1.2 5 25 1 DOUBLE SIDED HD 12MB . $89 95 

FD-5 50 S.2S F TEAC DOUBLE-SIDED DD 300K 589,95 

^FDD-360 5 20' DOUBLE-SIDED OD 360K.. $69,95 , 
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42.SMB 

MFM 

28MS 

ST*157 A 

44.7 MB 

IDE 

28MS 

ST-277-1 
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RLL 

28MS 

ST-1102 A 

S9.1 MB 
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19MS 

ST-1144A 
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ISMS 

ST-1201A 

177 MB 
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ST-2283A 

333 MB 

IDE 

16MS 

1654 

161 MB 

ESDI 

16MS 

1864 

345 MB 

ESDI 

14 MS 

1568 

676 MB 

ESDI 

16MS 
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yvO*9vl/v Technical Support 800-538-5002 Fax 408-559-0250 
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STOP BIT 



You’ve Come 
a Long Way, PC 


A t BYTE, we use manufacturers’ press releases 
to gather information, but we never print 
those releases. That's because press releases 
sometimes contain several times the mini¬ 
mum daily requirement of hype and jargon, 
instead of details about what the product is, what it 
does, and how much it costs. (Call us picky.) 

However, we T re about to make an exception to that 
rule, for two reasons. First, the following press release 
is among the few that could arguably be called histori¬ 
cally significant. Second, it’s 10 years old; we figure 
the statute of limitations has run out on this one. 

Ten years ago this month, the world’s leading manu¬ 
facturer of large computer systems released its first 
microcomputer . Here is what the press release said: 

NEW YORK, August 12 —IBM Corporation today announced 
its smallest, lowest-priced computer system—the IBM Personal 
Computer. 

Designed for business, school, and home, the easy-tcnuse sys¬ 
tem sells for as little as $1565. It offers many advanced features 
and, with optional software, may use hundreds of popular appli¬ 
cation programs. 

The release went on to describe some highlights of 
the new system, including “up (o 262,144 characters of 
user memory (16,384 stan¬ 
dard)/' For those impressed 
by large numbers, keep in 
mind that 16,384 characters 
is 16 kilobytes. Well, it sure 
seemed enough at the time. 
IBM's current top-of-the-line 
desktop system, the PS/2 
Model 90, comes standard 
with 8 megabytes of RAM. 
Then there was the “high-speed, 16-bit microproces¬ 
sor. . , operating at speeds measured in millionths of a 
second." The chip was an Intel 8088, which has 36-bit 
registers but an 8-bit data bus—a design that saved a 
few dollars on every PC and made it somewhat easier 
for manufacturers to design add-in boards. The 8088 
ran at 4.77 MHz. Remember when that seemed like 
“high-speed”? Recently , Intel announced that it had 
managed to crank up the speed of the great-great¬ 
grandchild of the 8088 (i.e., the 486) to 100 MHz. 

For graphics, the new system was “capable of dis¬ 
playing 256 characters in any of 16 foreground and 8 
background colors” and had '‘graphics in 4 colors.” To 
get those colors—in fact, to get any graphics whatso¬ 
ever—you had to buy an optional graphics card, an ar¬ 
rangement that opened the door for an eventual ava¬ 


lanche of various add-in products. 

The announcement accompanying the PC's debut 
boasted that the IBM PC was “compact,” Well, it was 
certainly smaller than IBM's System 370 mainframe. 
Nowadays, you can buy a laptop computer that weighs 
less than the IBM PC's keyboard. 

Interestingly, the press release reflects that the IBM 
PC was originally intended for use in the home as well 
as in the office. 

One of the photographs accompanying the press kit 
showed two tykes lying on their living room rug, play¬ 
ing MUSIC.BAS on their PC. They could also have 
been playing DONKEY.BAS, an arcade game—writ¬ 
ten by Microsoft chairman Bill Gales—that was in¬ 
cluded with the system. And prominently included in a 
list of applications software available for the new sys¬ 
tem was Microsoft’s version of the classic Adventure 
game. 

Of course, Microsoft also supplied an “advanced 
disk operating system” for the computer, which IBM 
called PC-DOS. Just to be safe, IBM also provided 
CP/M-86 and UCSD p-System as optional operating 
systems for the PC. According to the release, ‘These 
two systems should provide users with the opportunity 
to transfer hundreds of widely used applications to the 
IBM Personal Computer with minimal modifications,” 
Needless to say, not that many application programs 
were transferred via those systems, but countless new 
programs were written using the optional BASIC com¬ 
piler, and the chairman of Microsoft now owns several 
small nations. 

Looking back, it’s easy to poke fun at the capabili¬ 
ties of the original IBM PC. We do so with gentle affec¬ 
tion. Although it was challenged by systems like the 
Macintosh and high-powered RISC machines, the PC 
spawned a breed of computers that remains the undeni¬ 
able leader among small computers around the globe, 
and we're pleased to celebrate its birthday. 

Sadly, that celebration cannot be shared by the man 
who led the development team for the IBM PC. Don 
Estridge, president of IBM's Entry Systems Division, 
was killed in a plane crash in August 1985. (The name 
“Entry Systems” tells you something about corporate 
IBM's original view of the PC's place in its product 
lineup.) Congratulations, Don, wherever you are. You 
done good. ■ 


Kenneth M. Sheldon is BYTE’s senior editor for the Fea¬ 
tures and Hands On sections. He can be reached on BIX 
as “ksheldon ." 


A decade after its 
debut, the influence 
of the IBM PC 
is undeniable and 
universal 

















When you buy a Gateway 2000 personal computer, you get the best 
price in the industry. You get quality that is unsurpassed anywhere. 
You get technical support from our award-winning service 
organization for the life of your machine. And you get it all from the 
company that sells more PC systems through the direct market channel 
than any other manufacturer in the United States. Gateway 2CKX) is the 
second fastest-growing private company in this country, and has been 
doing business internationally for years. 

Gateway 2000 computer systems are in use today by thousands of 
customers in over 100 different countries. We know the special needs 
of international customers and well take care of you. 

Please refer to our advertisement in the front of BYTE for system 
configurations and prices. Once you compare what we have to offer, 
you’ll agree. The only logical choice is Gateway 2000! 


Gatewa&ooo 


You've got a friend in the business. 


6 0 5 - 2 3 2 - 2 0 0 0 

610 Galeway Drive ■ North Sioux City, SD 57049 I'.S.A. • Fax 605-232-2023 
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